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THE MIDSUMMER NUMBER. 
There probably never was a summer 
time in the history of the comparatively 
new electrical industry in which com- 
mercial work continued sd actively as 
during 1903. 


kept ahead of possible supply and, not- 


In many branches it has 


withstanding numerous delays due to 
strikes and lack of raw material, the gen- 
eral development is evident in all di- 
rections. Advance orders and proposed 
installations for the fall are to be noted 
and it is believed that the 
usual autumn activity will be fully one 
month ahead of former seasons. The 
electrical industry is enjoying an un- 
doubted boom in nearly every one of its 
iumerous branches. 
Manufacturers are eagerly 
zood ovportunities to exploit 
products, and modifications of 
developments of new apparatus. 
sulting and constructing engineer, the 
professor and the student are preparing 
for the opening of a new campaign with 
every faculty alert and with ambitions 
keyed to do even greater things if this be 
possible. Contemporaneous with this con- 
dition is the present issue, the Midsummer 
Number, of the Execrrican Review. 


already, 


grasping 
standard 
old and 
The con- 


This issue will reach an extensive terri- 
tory, both at home and abroad, where its 
diversified contents will be read with ap- 
preciation, as reflecting the influence of 
modern views in working up to future 
events. 





THE INTERNATIONAL ELECTRICAL 
CONGRESS. 


We are impressed by the plan and 
scope of the International Electrical Con- 
gress which will convene in St. Louis in 
September, 1904. 
plates an organization embracing the 


A plan which contem- 


active working participation of all of our 
national electrical associations and an 
official co-operative representation by the 
national electrical societies of all the great 
nations which have accepted the invita- 
tion of the United States to participate 
in the Louisiana Purchase Exposition, is 
a plan that should have the united sup- 
port of every electrical interest. It marks 
a movement along right lines, and better 
still the committee of organization that 
has conceived the plan is made up of men 
whom we know in the perspective of their 
achievements. 

In spite, then, of the broad scope of 
the Electrical Congress of 1904, we be- 
lieve it will have great success and mark 
a distinct step in our progress. 

Professor Elihu Thomson, the presi- 
dent, has long ago won the esteem of his 
countrymen and the admiration of the 
whole electrical fraternity. 

Mr. Arnold, the chairman of the execu- 
tive committee and the newly elected 
president of the American Institute of 
Electrical Engineers, is a type of the well- 
balanced American electrical engineer of 
the younger generation ; a type that is at- 
It is 


excellent that he should be in an authori- 


tracting attention the world over. 


tative position at this international gath- 
ering. 

As we look back and review the work 
of the previous electrical congresses, we 
find that they have left a strong impress 
upon the electrical activities of the world. 
The coming electrical congress can be of 
greater benefit than any of these, as the 
topics which are now open for the con- 
sideration of the chamber of official dele- 
gates of the countries to be represented 
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have greatly broadened. Our electrotech- 
nical nomenclature needs to be rounded 
out to the extent of fully meeting the de- 
mands of our work in the university, in 
the research laboratory and in the prae- 
tical field. 


electromotive force, current and illumina- 


International standards of 


tion should receive deliberate attention, 
be revised and, if possible, recommended 
for international adoption. 

More than this, can not this electrical 
congress make the record of bringing 
about, if not the realization, at least the 
initiation of an international code for the 
standardization of electrical apparatus 
and appliances ? 








THE PROBABILITIES OF WIRELESS 
TELEPHONY. 

The unceasing interest in methods of 
communication without wires must in- 
clude what is being currently done in 
“wireless telephony.” Of the many sys- 
tems that have come up, that of Ruhmer, 
with his extension of the old photophone 
of Professor Bell, has reached the great- 
In his hands, the 


Teutonic capacity for taking infinite pains 


est success to date. 


has resulted, as it often does in experi- 
mental work, in reaching kilometres with 
a very dependable apparatus, where the 
best American results known, using a 
burnt cork receiver and a parabolic re- 
flector for arc light or sunlight, have only 
reached furlongs. It only needs a fur- 
ther degree of perfection to make Ruh- 
mer’s apparatus of immense value in mili- 
tary and naval signaling; unless, indeed, 
conservatism should step in in defence of 
the time-honored signal flag and wig-wag 
systems, just as “Morse” has held its own 
in railway train despatching in spite of the 
thoroughly demonstrable superiority of 
the telephone. Such use need take no ac- 
count of any inferiority for general use 
to the present telephone employing a wire 
line; there is no reason why the wireless 
system should not find for itself quite as 
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many special uses, all independent of a 
“central office,” as space telegraphy itself 


is finding to-day. 


High-Frequency Wave Telephony Difficult. 

Coming now to the methods employing 
high-frequency electric waves, we find our- 
selves at once upon ground where, at this 
writing, angels and stock companies may 
well fear to tread. To any one who has 
ever worked in the more understandable 
and positive field of space telegraphy, 
wherein the very necessity for making 
new precedents and special instruments 
hearing no relation to old telegraph meth- 
ods has itself facilitated experimental de- 
velopment, the necessity of adapting exist- 
ing telephone instruments to the handling 
of frequencies comparatively very high, 
even at their lowest obtainable rate of 
vibration, presents formidable difficulties 
involving, in the last analysis, not mere 
improvement in present apparatus but 
the employment of entirely new methods 
of working that will probably bear little 
resemblance to present-day telephone com- 


munication. 


Problems to Be Solved. 

Another point is that a pair of tele- 
phones working over a wire line of any 
length comprises a singularly inefficient 
example of “power transmission ;” it is 
only the classic sensitiveness of the tele- 
phone receiver that makes communication 
Now, that 


electric waves distributed from a sending 


practicable. remembering 


antenna proceed in all directions, normal 
field 


would do well to figure for themselves, in 


to the antenna, inventors in this 


advance of any great expenditure of 
brains or money, the enormous losses that 
must take place before a receiving station 
can ‘be reached. A practical method of 
superposing the slow vibrations of articu- 
late speech upon the more rapid Hertzian 
vibrations in a sufficiently powerful send- 
ing apparatus, together with a sensitive 
and dependable detector possessing the 
property of complete and instantaneous 
auto-decoherence, will go a long way 
toward a success comparable or cven per- 
haps surpassing the present limits of space 


telegraphy. 
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TRACING ALTERNATING-CURRENT 
WAVES. 

The electromotive force generated in an 
alternating-current apparatus is, of course, 
an alternating one. That is to say, an 
alternating current flows, according to the 
usual method of describing this phe- 
nomenon, first in one direction and then 
in the other, through the conducting 
wire. This alternating current, then, 
varies in intensity from instant to instant 
and it becomes desirable to learn just in 
what way this variation is taking place. 
Methods of Tracing Waves. 

There are two general methods of 
tracing the form of an alternating-cur- 
rent wave. The first method to be used 
is due to Joubert. This has been modified 
and improved in a number of ways by 
various experimenters. In principle, it 
consists in determining the difference of 
potential existing at some particular in- 
stant. If this is done for a sufficient num- 
ber of points sufficiently close together in 
time, the values may be plotted in the 
form of a curve, and in this way the gen- 
eral character of the wave is shown. In 
the second method an apparatus is used, 
which is so delicate that it will follow 
accurately all variations in the current 
flowing through a small magnetizing coil. 
The motion of the apparatus being used 
i produce a permanent record of the 
current variations. 

The Contact Method. 

In the first method some form of con- 
tact maker is used. A contact maker is 
merely a device, which, for a very brief 
instant, closes an electrical circuit, and 
the closing of this contact is made to 
produce a reading by means of suitable 
apparatus, which is proportional to the 
difference of potential existing in the cir- 
cuit at the instant it is closed. In Jou- 
bert’s method, the closing of the circuit 
by the contact maker is made to charge 
a condenser, which is then discharged 
through a ballistic galvanometer, the 
throw of the galvanometer being propor- 
tional to the electromotive force at the 
instant of closing the cireuit. The first 
contact makers were very crude, but later 
experimenters brought this apparatus to 


a high degree of perfection. 
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Modifications of the Contact Method. 

The ballistic galvanometer is tedious 
and unsatisfactory for work of this kind, 
but it may be replaced by a suitable di- 
rect-reading dead-beat instrument. A 
pretty modification of this method con- 
sists in adapting to it the principle of the 
In this method the in- 


alternating 


potentiometer. 
stantaneous electromotive 
force is balanced by a direct but variable 
clectromotive force, which is easily meas- 
ured. The point of balance may be de- 
termined by connecting in series in the 
circuit, which is made and broken by the 
contact maker, the variable direct electro- 
motive force and a telephone receiver in 
series with the electromotive foree to be 
When 


force is equal but in opposition to the in- 


studied. the direct cleetromotiy: 


stantaneous alternating — electromotive 
force at that instant when the circuit is 
closed, no current will flow through the 
circuit and the telephone receiver will be 
silent. A slight change in either the alter- 
nating or the direct. motive forces wil! 
send a current through the circuit and 
will produce a click in the telephone re- 
ceiver every time the circuit is closed by 
the contact maker. Of course, if desir- 
able, a telephone receiver may be re- 
placed by any sensitive connecting in- 
strument. 


The Oscillograph Method. 

In the second method of tracing alter- 
nating-current waves an apparatus is 
used which has so little inertia that it is 
able to follow every variation in the cur- 
rent passing through its magnetizing coil. 
In the early tvpes of the apparatus, the 
so-called oscillograph, a very small necdle 
delicately suspended and carrying a tiny 
mirror is hung in the field, set up by a 
small coil. A strong beam of light is 


thrown upon the mirror and_ reflected 
from that to a sensitive photographie film. 
The needle follows every variation of cur- 
rent sent through the coil, so that if the 
sensitive paper be moved quickly but at 
rate across the line where 


the uniform 


the beam of light from the vibrating 
mirror plays, a trace will be left upon the 
film, which shows the variations in the 
In this 


type of apparatus the great difficulty is 


current flowing through the coil. 
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to obtain a needle so small that its inertia 
and its own period of vibration will not 
distort the form of the wave to be traced. 
This difficulty, however, has been prettily 
overcome recently by Professor Harris J. 
Ryan. The cathode rays thrown out from 
an exhausted tube when electrical oscilla- 
tions are set up in it are deflected by a 
magnetic field. These rays are, of course, 
without inertia. By passing a ray through 
the magnetic field set up by the wave to 
ls traced, the ray will vibrate through a 
path, its deflection at any instant being 
proportional to the intensity of the cur- 
rent in the coil. This gives an inertialess 
lever, which may be used to produce a 
permanent record of the form of the wave, 
The ray from this tube is allowed to im- 
pinge on a sensitive film if a record is de- 
sired, or upon a screen of some material 
which will respond to the excitation of 
the ray and become luminous when a 
visual image is sufficient. In the first case, 
since the photographic action of twhes 
which as yet have been used is small, an 
exposure lasting a few minutes is neces- 
~ary. This, of course, gives a somewhat 
roader record than would be secured were 
there but one or two cycles recorded. How- 
ever, it is a question whether the average 
curve secured when conditions are fairly 
constant is not as valuable as a record of 
a single cycle, which shows merely the 
conditions existing at the moment when 
that record was taken and not the average 


behavior of the circuit. 


Value of Cathode-Ray Indicator. 
The apparatus developed by Professor 


Rvan is suitable as well for commercial 


MODERN VIEWS ON MATTER—THE 
REALIZATION OF A DREAM.‘ 


BY SIR WILLIAM CROOKES. 





( Concluded.) 

Many lines of argument and research 
tending toward the same point give trust- 
worthy data by which to calculate the 
velocities of these different 
particles. I must deal with big figures, 
but big and little are relative, and are 
only of importance in relation to the lim- 
itations of our senses. 1 will take as the 
standard the atom of hydrogen gas—the 
smallest material body hitherto recognized. 


masses and 








| An address delivered before the Congress of Applied 
Chemistry at Berlin, June 5, 1903. 
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use as for laboratory experimentation, and 
its adaptability to high-frequency phe- 
nomena should make it of invaluable as- 
sistance in the study of telephone appa- 
ratus and the phenomena occurring dur- 
ing commutation in direct-current ma- 
chinery, as we have here in general a fre- 
quency high compared to that of com- 
The indi- 


cator itself is of such a nature that it 


mercial alternating currents. 


can be used effectively even under com- 
mercial conditions, as it does not require 
the great refinements of location and pro- 
tection to be found only in research 
laboratories. There seems to be no doubt 
that this instrument will find a most use- 
ful application in the study of electrical 
phenomena. 

Tracing Current Waves. 

When an electromotive-force wave is to 
he traced this electromotive force is gen- 
erally used to cause a small current to 
flow through a circuit containing a high 
and the 
small current is traced and taken to be 


resistance, wave-form of this 
the same as that of the electromotive force. 
If a current wave is to be traced this is 
most conveniently done by sending the 
current through a simple resistance and 
the varying difference of potential across 
this resistance is traced, the curve being 
taken as similar to that of the current 


wave. 





GROUNDED AND UNGROUNDED TRANS- 
MISSION CIRCUITS. 

The paper presented by Mr. J. S. Peck 

at a recent meeting of the American In- 

Engineers © on 


stitute of Electrical 


“Grounded Transmission Circuits,” should 


The mass of an electron is 1/700th of an 
atom of hydrogen, or 3 x 10-* grammes, 
according to J. J. Thomson, and its ve- 
locity is 2 x 10° centimetres per second, 
or two-thirds that of light. The kinetic 
energy per milligramme is 101 ergs, 
about 3,500,000 foot-tons. Becquerel has 
calculated that one square centimetre of 
radioactive radiate into 
space one gramme of matter in 1,000,- 
000,000 years. 

The positively electrified masses or 
ions are enormously great in comparison 
with the size of the electron. Sir Oliver 
Lodge illustrates it thus: If we imagine 
an ordinary sized church to be an atom 


surface would 


ibe of great value to engineers engaged in 
transmission work. Mr. Peck discusses the 
effect of grounding the line with various 
systems of transmission, showing where 
danger may arise and when this practice 
brings additional protection. The system 
offering the greatest number of ways of 
combining apparatus is the three-phase 
system, and it also happens that this is 
the one most generally used -for power 
transmission for long distances at high 
voltages. In Mr. Peck’s paper the effects 
of grounding the neutral with the various 
grouping of transformers are clearly 
shown, and the cases when danger may 
arise due to an accidental grounding or 
short-circuiting are pointed out. 

Subject One of Real Importance. 

During the discussion of this paper, 
several engineers who have had much ex- 
perience with high-tension circuits took 
occasion to emphasize the fact that the 
possible dangers introduced by grounding 
pointed out by Mr. Peck were not imagi- 
nary, but were very real—a fact which 
shows that the paper deserves the study 
and attention of those interested in work 
of this character. 

Danger to the Telephone Line. 

Mr. Peck also points out the danger 
to the telephone system introduced by 
grounding any part of the line, a dan- 
ger which is entirely distinct from that 
which may threaten transformers. The 
telephone system is to-day an essential 
part of every transmission line, and any 
construction which may jeopardize this 
be- 


should receive careful consideration 


fore being adopted. 


of hydrogen, the electrons constituting it 
will be represented by about 700 grains 
of sand, each the size of an ordinary full- 
stop (350 positive and 350 negative) 
dashing in all directions inside, or, 
cording to Lord Kelvin, rotating with in- 
conceivable velocity. Put in another way, 
the sun’s diameter is about 1,500,000 
kilometres, and that of the smallest plane- 
toid about twenty-four kilometres. If an 
atom of hydrogen be magnified to the size 
of the sun, an electron will be about two- 
thirds the diameter of the planetoid. 
The extreme minuteness and 
ness of the electrons in the atom account 
for their penetration. While the more 


ac- 


s I yarse- 
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massive ions are stopped by intercollisions 
in passing among atoms, so that thev are 
almost completely arrested by the thinnest 
sheet of matter, electrons will pass almost 
unobstructed through ordinary opaque 
bodies. 

The action of these emanations on phos- 
phorescent screens is different. The elec- 
trons strongly affect a screen of barium 
platinocyanide, but only slightly one of 
Sidot’s zinc sulphide. On the other hand, 
the heavy, massive, non-deflectable posi- 
tive ions affect the zine sulphide screen 
strongly, and the barium platinocyanide 
screen in a much less degree. 

Both Reentgen rays and electrons act 
on a photographic plate and produce 
images of metal and other substances en- 
closed in wood and leather, and throw 
shadows of bodies on a barium platino- 
cyanide screen. Electrons are much less 
penetrating than Roentgen rays, and will 
not, for instance, show easily the bones of 
the hand. A photograph of a closed case 
of instruments is taken by radium emana- 
tions in three days, and by Reentgen rays 
in three minutes. The resemblance be- 
tween the two pictures is slight, and the 


differences great. 


es 
The power with which radium emana- 


tions are endowed of discharging electri- 
fied bodies is due to the ionization of the 
gas through which they pass. This can 
be effected in many other ways; thus, 
ionization is communicated to gases 
faintly by the splashing water, by flames 
and red-hot bodies, by ultra-violet light 
falling on negatively electrified metals, 
and strongly by the passage of Roentgen 
rays. 

According to Sir Oliver Lodge’s elec- 
tronic theory of matter, a chemical atom 
or ion has a few extra negative electrons 
in addition to the ordinary neutral atom, 
and if these negative electrons are re- 
moved it thereby becomes positively 
charged. The free electron portion of the 
atom is small in comparison with) the 
main bulk, in the proportion in hydrogen 
of about 1 to 700. The negative charge 
consists of super-added or unbalanced 
electrons—one, two, three, etc., accord- 
ing to the chemical valency of the body— 
whereas the main bulk of the atom con- 
sists of paired groups, equal positive and 
negative. As soon as the excess electrons 
are removed, the rest of the atom, or ion, 
acts as a massive positively charged body, 
hanging tightly together. In a high 
vacuum the induction spark tears the com- 
ponents of a rarefied gas apart; the posi- 
tively charged ions, having great compara- 
tive density, are soon slowed down by col- 
lisions, while the electrons are driven from 
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the negative pole with an enormous ve- 
locity depending on the initial electro- 
motive force and the pressure of gas in- 
side the tube, but approaching, at the 
highest exhaustions, half that of light. 

It is recognized that electrons have the 
one property which has been regarded as 
inseparable from matter—nay; almost 
impossible to separate from our conception 
of matter—I mean inertia. Now, in that 
remarkable paper of J. J. Thomson’s pub- 
lished in 1881, he developed the idea of 
electric inertia (self-induction) as a 
reality due to a moving charge. The elec- 
tron therefore appears only as an apparent 
mass by reason of its electro-dynamic 
properties, and if we consider all forms 
of matter to be merely congeries of elec- 
trons, the inertia of matter would be ex- 
plained without any material basis. On 
this view the electron would be the “pro- 
tyle” of 1886, whose different groupings 
cause the genesis of the elements. 

There is one more property of the 
emanations of radium to bring before 
your notice. I have shown that the elec- 
trons produce phosphorescence of a sensi- 
tive screen of barium platinocyanide, and 
the positive ions of radium produce phos- 
phorescence of a screen of zinc blende. 

If a few minute grains of radium salt 
fall on the zine sulphide screen the sur- 
face is immediately dotted with brilliant 
specks of green light. In a dark room, 
under a microscope with a two-third-inch 
objective, each luminous spot shows a dull 
centre surrounded by a diffused luminous 
halo. Outside the halo the dark surface 
of the screen scintillates with sparks of 
light. No two flashes succeed on the same 
spot, but are scattered over the surface, 
coming and going instantaneously, no 
movement of translation being seen. 

If a solid piece of a radium salt is 
brought near the screen, and the surface 
examined with a pocket lens magnifying 
about twenty diameters, scintillating spots 
are sparsely scattered over the surface. 
Bringing the radium nearer the screen 
the scintillations become more numerous 
and brighter, until when close together 
the flashes follow so quickly that the sur- 
face looks like a turbulent luminous sea. 
When the scintillating points are few there 
is no visible residual phosphorescence, and 
the successive sparks appear “atoms of 
intensest light,” like stars on a black sky. 
What to the naked eye seems like a uni- 
form “milky way,” under the lens becomes 
a multitude of steller points, flashing 
over the whole surface. 

In a vacuum the scintillations are as 
bright as in air, and being due to inter- 
atomic motion they are not affected by 
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extremes of low temperature; in liquid 
hydrogen they are as brilliant as at the 
ordinary temperature. 

A convenient way to show these scintil- 
lations is to fit the blende screen at the 
end of a brass tube with a speck of radi- 
um salt in front about a millimetre off, 
and to have a lens at the other end. I pro- 
pose to call this little instrument the 
“spinthariscope,’ from the Greek word 
orwapic, & scintillation. 

Tt is probable that in these phenomena 
we actually witness the bombardment of 
the screen by the positive ions hurled off 
by radium with a velocity of the order 
of that of light. Each particle is ren- 
dered apparent only by the enormous ex- 
tent of lateral disturbance produced by 
its impact on the sensitive surface, just 
as individual drops of rain falling oma stil! 
pool are not seen as such, but by reason 
of the splash they make on impact, and 
the ripples and waves they produce in 
ever-widening circles. 

Indulging in a “scientific use of the 
imagination,” and pushing the hypothesis 
of the electronic constitution of matter to 
what I consider its logical limit, we may 
be, in fact, witnessing a spontaneous dis- 
sociation of radium—and we begin: to 
doubt the permanent stability of matter. 
The chemical atom may be actually suffer- 
ing a katabolic transformation; but at so 
slow a rate that supposing a million atoms 
fly off every second, it would take a cen- 
tury for weight to diminish by one milli- 
gramme. 

It must never be forgotten that theorics 
are only useful so long as they admit 
of the harmonious correlation of facts into 
a reasonable system. Directly a fact re- 
fuses to be pigeon-holed and will not be 
explained on theoretic grounds, the theory 
must go, or it must be revised to admit 
the new fact. The nineteenth century saw 
the birth of new views of atoms, elec- 
tricity and ether. Our views to-day of the 
constitution of matter may appear satis- 
factory to us, but how will it be at the 
close of the twentieth century? Are we 
not incessantly learning the lesson that 
our researches have only a prowisional 
value? A hundred years hence shall we 
acquiesce in the resolution of the ma- 
terial universe into a swarm of rushing 
electrons? 

This fatal quality of atomic dissociation 
appears to be universal and operates when- 
ever we brush a piece of glass with silk: 
it works in the sunshine and rain-drops. 
and in the lightnings and flame; it pre- 
vails in the waterfall and the stormy sea. 
And although the whole range of human 
experience is all too short to afford a 
parallax whereby the date of the extinc- 
tion of matter can be calculated, protyle. 
the “formless mist,” once again may reign 
supreme, and the hour hand of eternity 
wil] have completed one revolution, 
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The Use of Electric Power in Plowing. 


Some New Applications of Electricity to Cultivating Farms. 


suffice for agriculture. There is 

a need for an agent assuring more 
rapid working and greater economy and 
efliciency, a need which is supplied by 
electricity. The practical application of 
electricity to tilling has not come about 
without many trials and tests of various 
:nethods. The most simple system is that 
in which the plow is provided with wheels 
driven by a motor, but it was quickly 
found that this system was not free from 
-erious objections. The first of these is 
ihe placing of heavy apparatus upon a 
plow which must travel over a field offer- 
ing great resistance. The second, and the 
principal objection to this method, is the 
dilficulty of supplying power to the mo- 
ior, as the feeding cables must be dis- 
placed continually to follow the motion 
of the plow. - 

‘These disadvantages are met also in an- 
other system, although in this they are 
not as serious. In this system the motor 
draws the plow across the field by means 
of a chain, Fig. 1, and not by driving the 
wheels of the carriage. The chain is 
tvetched across the field, and is displaced 
little by little parallel to the furrows. The 
iiechanical efficiency of these systems is 
uot satisfactory, and a better arrangement 
las been sought. This has resulted in 
; lacing the motor on a carriage provided 
with a drum, on which is wound up the 
cable or chain which draws the plow. 
There are two varieties of this system— 
that having one motor and that having 
two. The first, Fig. 2, B. C. D.,—that 
with one motor—is the most economical, 
but it can work only in soft ground. In 
ihis system the motor carriage is placed 
on one side of the field, and draws the 
plow by means of a cable passing over a 
pulley which is anchored at the other side 
of the field. The other end of this cable 
is carried back to the motor carriage and 
wound upon a second drum which serves 
io move the plow in the opposite direction. 

In the second yariety of this system, 
hig. 2, A, two motor carriages are em- 
ployed. This system is more rapid than 
the one just described, and is capable of 
working difficult, compact earth. In this 
system the second motor carriage replaces 
the anchor of the first, and the plow is 
drawn across the field, first by one motor 
and then by the other. 

Having explained the differences be- 


A atc and steam power no longer 





By Emile Guarini. 


tween the methods, it will be well to ex- 
amine the details of application which 
have been made, and to note the intrinsic 
value of each system. Jn order to ap- 
preciate that value it will be necessary to 
examine carefully the results. Attention 
should also be paid to the time neces- 
sary for operation, to the weight of earth 


Fie. 1.—E.Lrectric PLowine By MEANS 
or CHAIN. 


cultivated, to the consumption of coal 
and loss of energy, the cost of operation, 
including that of coal, water, oil, at- 
tendance, repairs, interest on the capital 
and depreciation of the material. Figures 
can rarely be obtained on all these points, 
and therefore this article will cover the 
performance of each system without en- 
tering into a discussion of the compara- 
tive merits. 

One system developed in Chicago de- 
serves mention. An electric automobile 
was used to draw an ordinary plow, or 
any other apparatus. The second inven- 

















Fie. 2.—ONE anp Two Moror Systems oF 
ELEctTrRIC PLOWING. 


tion of that kind was the apparatus con- 
structed by M. P. Taillade, the engineer 
of Arts and Métiers. This plow or culti- 
vator consisted simply of an ordinary 
plow, on which was mounted an electric 
motor driving wheels. The motor oper- 
ated, in addition, a series of knives on 
an axle, which worked the earth. The ob- 
jections inherent with this type of appa- 


ratus have been indicated above, and it 
will not be necessary to return to it. 

The house of Zimmermann, of Halle- 
sur-Saale, has owned a towing system for 
some time. The motor is mounted on the 
frame of the plow, and carries fixed to 
its shaft a toothed drum, the teeth of 
which gear in the links of a chain. The 
latter is fixed at each end of the field, 
Fig. 1, by anchors which can be disen- 
gaged by one man and moved for each 
furrow. The anchors are mounted on 
wheels, and are raised from the ground 
by a lever. Their weight is thirty-five 
kilogrammes only. When the end of a 
furrow is reached the plow is raised, 
turned and restarted by the action of a 
switch which controls the current in the 
motor. This instrument is regulated by 
the apparatus for carrying the conductor. 
To feed the current to the motor there 
are two cables mounted on small carriages 
similar to those employed for irrigating 
pipes. The two cables are insulated, and 
wind and unwind on a drum placed on 
the plow. There are a number of models 
of this plow, differing in the number of 
plowshares. The least expensive (7,500 
francs) has two shares. It is suitable par- 
ticularly for small work, and requires a 
current of 110 volts and sixty to eighty 
amperes. The furrows thus made are from 
twenty-five to twenty-eight centimetres 
deep, and sixty centimetres wide. This 
apparatus can also work the subsoil plows 
which follow the plow and penetrate to 
a depth of forty centimetres. In tests 
made in 1895, in a heavy, tough clay, the 
furrows had a total width of sixty centi- 
metres and a depth of twenty-four centi- 
metres. The dynamometer showed a pull 
of 600 to 700 kilogrammes, giving about 
forty-five kilogrammes per square deci- 
metre. The speed was at no time less 
than ninety metres per minute. The en- 
ergy consumed was eight horse-power, and 
the loss was four horse-power. 

For large work a model with four plows 
is most suitable. It requires more energy, 
but makes it possible to cultivate from 
four to five hectares to a depth of thirty- 
five centimetres in ten hours. The cost 
of the work is 25.65 francs per hectare 
cultivated, while it is 62.50 when oxen 
are used. The inconveniences due to the 
weight of the cable have been mentioned 
above. 

Turning now to apparatus of more in- 





terest from the practical viewpoint, one 
of the best known in France has been de- 
veloped by M. Felix Prat. In his arrange- 
ment an electric motor drives, through 
gearing, two drums turning in opposite di- 
rections, one for taking the plow out and 
the other for returning it. Brakes regu- 
late the speed of the drums, and _ prevent 
the cable from unrolling without main- 
taining a certain tension. The system, 
while interesting, has not given entirely 
satisfactory results. 

Another model of the electric plow 
operated from a drum has been developed 
by the house of Eckert. In this the drum 
is placed perpendicularly to the position 
it usually occupies, in order that the pul- 
fey which carries the cable from the upper 
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makes use of the rotation of the pulley 
during the period when the plow is re- 
turning toward the windlass to shift the 
anchor. When the cable passes over the 
pulley, without exerting much tension, the 
anchor is raised by means of a chain and 
the carriage displaced a certain distance 
automatically. Immediately the anchor 
sinks to the ground, and when the cable re- 
verses the increased pull on the latter 
forces the anchor into the ground. The 
Brutschke apparatus has been used at 
Grotz-Behnitz and at Sillium, Germany. 

The house of A. Borsig, Berlin, builds 
a type of plowing apparatus which is 
worth examination. The motor is fed by 
movable connections branched from fixed 
conductors. A conductor 300 metres long 
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moving toward the motor, the slack side 
of the traction cable drives a gear which 
lifts the anchors and moves the anchor 
carriage into the position necessary for 
the following furrow. 

The towing system due to Colonel 
Brussiere has been used at Cureyras, in 
Algeria. An advantage of this system is 


_that the towing cables are wound only to 


the depth of one layer, which causes less 
wear ; but this advantage is at the expense 
of a weight of 20,000 kilogrammes. 

La Société Helios, of Cologne, also 
builds electric plows equipped both with 
one motor and an anchoring carriage or 
with two motors. The one-motor system 
includes a motor carriage and an anchor- 
ing carriage. It is interesting to remark 











Fic. 3.—BRUTSCHKE APPARATUS FOR PLOWING. 


to the lower part of the windlass may be 
done away with. 

‘The windlass plows considered up to 
this point are single-acting. Those due 
to Herr Brutschke, of Berlin, Fig. 3, are 
double-acting—that is to say, they work 
going and returning. The great difficulty, 
in this system is that the cable for going, 
as well as that for returning, is subjected 
to the same pull. For this reason it is 
necessary that the return pulley be solidly 
fixed, while, on the other hand, for quick 
working it should be relatively movable. 
This pulley is placed on a four-wheeled 
carriage, the wheels of which are furnished 
with a cutting flange for the purpose of 
increasing the lateral thrust on the 
ground. To this carriage is attached a 
sort of prong anchor which penetrates 
deeply into the ground. Herr Brutschke 
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and a cable of the same length enable the 
machine to cultivate 300 hectares. The 
apparatus includes a controlling car- 
riage, an anchor carriage and a_ plow 
which travels between the two carriages, 
turning five furrows at a time. The con- 
trolling carriage is provided with an al- 
ternating-current motor of forty horse- 
power, switches, interrupters and gearing 
which enables the motor to shift the car- 
riage. The anchoring carriage carries an 
anchor and a drum about which is coiled 
the drawing cable. This carriage has a 
grooved pulley, over which passes the trac- 
tion cable. This pulley is mounted on 
a guide and connected to the anchors by 
a chain. There are four anchors sus- 
pended from a small windlass which al- 
lows them to tbe raised completely for 
shifting the carriage. When the plow is 





THE Motor Is DouBLE-ACTING AND ALSO SHIFTS THE CARRIAGE FOR A NEw SET OF FuRRows. 





that electrical tillage began with the use 
of two motors. ‘Thus, the first tests— 
those of Chrétien and Félix, at Sermaize, 
in 1879—were made by this means. In 
spite of the defective construction of the 
apparatus employed the efficiency was 
fifty per cent. The power used was eight 
horse-power at the generator and four 
horse-power at the receivers. The plow 
traversed from fifty to seventy metres per 
minute, and worked twenty square metres 
with a width of furrow of twenty-seven 
and one-half centimetres, and a depth of 
twenty centimetres. 

Some years later, in 1885, a double 
trailing system was again used in the 
Proforiano tests in Frioul, the estate of 
Comte Vittorio Asarta. Three hectares 
were cultivated in ten hours, making six 
furrows twenty-two centimetres deep. 
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‘The plow traveled at the rate of seventy 
metres per minute. It was provided with 
three shares and cultivated a total width 
of ninety centimetres. 

In addition to the tilling the electricity 
is used to drive various mines and to light 
the farms and streets of the village. 

An interesting installation is that on 
the Diedrichshagen farm. As the fields 
are distant three and one-half kilometres 
from the farmhouse, it is necessary to use 
alternating currents for transmission. 
The overhead line is composed of three 
wires of four millimetres cross-section. 
The power transmitted is thirty-seven 
horse-power. The voltage is 2,200, but 
ihis is transformed on the ground to 220. 
The work was done with two electrical 
windlasses and a metallic cable. The effi- 
ciency is about seventy-five per cent, each 
windlass representing a power of twenty- 
cight horse-power. The plow has four 
shares and makes 300 metres in six min- 
utes. The furrows have a total width of 
1.8 metres and a depth of thirty centi- 
metres. At the end of the furrow the 
plow is reversed in not more than 1.5 
minutes. In one hour the plow makes 
cight journeys and cultivates 4,350 square 
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unfortunately, not easily shifted about. 
The Forster apparatus is faulty, since 
the windlass is placed too high up. 
The Siemens & Halske apparatus makes 
use of a motor fed by an _ insulated 
cable which it unwinds from a drum. 
The motor drives the wheels of the wind- 
lass or the cable drum and shifts the car- 
riage. This has the advantage that with 
only three men—one at each windlass and 
one. on the plow—the work can go on 
with speed and regularity, due to the 
fact that, without stopping, the man at 
the windlass can manipulate the plow or 
shift the windlass. The disadvantages of 
the system are the great weight of the 
apparatus (ten and one-half tons) and 
the deterioration of the cable, due to ir- 
regular winding and unwinding. 

The two motor models have the disad- 
vantage over those with one motor of 
being more costly and of requiring two 
windlasses and a double feeding system ; 
but the amount of work accomplished in 
the same time is considerably more. This 
expense is diminished by Forster’s ar- 
rangement in Fig. 4, which eliminates 
half of the feeding system. The current in 
this arrangement is supplied by a copper 














Fic. 5.—TRANSFORMER SUBSTATION AT CROTTORF, SUPPLYING POWER FOR ELECTRIC PLOWING. 


metres. The cost is only 0.09 mark per 
horse-power, making for thirty-seven 
horse-power, during ten hours, thirty- 
three marks. All expenses included, the 
saving realized is fifty per cent. 

The Dolberg apparatus makes use of 
a metallic cable and a windlass separated 
from the motor. It is placed on two large 
metal beams carrying the slide: rails of 
the motor, and is driven from the motor 
hy means of a belt. This apparatus is, 


cable carried on special poles. This is con- 
nected to one of the motors. From here 
the current is passed along the towing 
cable to the second motor, when it re 
turns to the generator by a second feeder, 
requiring two feeding cables only in 
place of four. 

As we have seen above, these electric 
plows, though some are more perfect than 
others, all have the advantage of easy 
displacement, of regular and rapid opera- 
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tion, of easy setting up, and of operating 
at a great distance from the source of 
supply (Fig. 5), giving at the same time 
a mean efficiency of fifty per cent. 
Specialists are not in agreement on the 
cost of plowing in this way. Thus, 
agriculturist Brutschke estimates that it 
is possible to cultivate four hectares in 
ten hours, with furrows thirty-tive centi- 
metres deep, and using only ninety kilo- 
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Fic. 4.—Forster’s Two-ConDUCTOR SysTEM 
oF ELectric PLowIne. 


watt-hours. The cost of the kilowatt- 
hour is given as 0.29 franc. At this rate. 
electrical tilling should cost, everything 
included, 25.89 francs per hectare. Mr. 
Ringelmann, a French agriculturist, ques- 
tions this figure, because the kilowatt- 
hour should tbe estimated, according to 
him, at 0.36 franc. This would increase 
the expense to 38.62 francs per hectare. 
If it is possible to cultivate sixty hectares 
per day, instead of four, the expense would 
be only 25.75 franes per hectare. 

Whatever the expense, it is certain that 
the saving effected is considerable, and 
that there are practical advantages in 
electrical tilling, particularly for large 
estates. 

——____—4gpe— = 

State Laws Affecting Automobiles. 

The American Automobile Association 
has issued a most useful little book giving 
the text of the laws affecting automobiles 
in the state of New York, New Jersey, 
Pennsylvania, Connecticut, Massachusetts, 
Rhode Island, Vermont, Maine and Dela- 
ware. In addition to the text of the laws 
a valuable feature of the pamphlet is the 
digests of the various state laws. This 
makes it an easy matter to reach an under- 
standing of the purposes of the laws and 
the restrictions imposed by the different 
state authorities. The book is of con- 
venient size for carrying in the pocket, 
and every owner of an automobile should 
possess one. The American Automobile 
Association is distributing these books to 
the various club members of the associa- 
tion, as well as to individual members. 
It is proposed at a later date to issue a 
second pamphlet embracing the automobile 
laws of the western states. 
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THE CATHODE-RAY ALTERNATING-CUR- 
RENT WAVE INDICATOR. ' 


BY HARRIS J. RYAN. 


During the past three years I have 
had considerable experience in the use of 
the Braun type of cathode-ray tube to 


determine the character of rapidly 
changing electric currents. In this ex- 
perience I developed the following 

















Fie. 1.—Tusr, SHow1nG Position oF ONE 
Parr OF COILs. 

method for using this form of tube as 
an alternating-current wave indicator. 
By means of the method this instrument 
fills much the same sort of a want in the 
detail study of many alternating-current 
phenomena as does the indicator in the 
study of the cyclic performance of steam 
in the steam engine. 

I have found the method so convenient 
and satisfactory in a large class of work 
compared with other and more usual 
methods that I am confident that many 
members of the Institute will find its 
employment often convenient and most 
useful in their own work. 

DESCRIPTION OF THE METHOD. 

The usual form of cathode-ray tube 
employed for indicating alternating cur- 
rents is shown in Fig. 1. The cathode 
and anode are connected to the negative 
and positive conductors respectively of 
a motor-driven Wimshurst electrostatic 
machine. A current of about 0.0005 
ampere is set up in so doing and the 
cathode rays are driven forward through 
the tube, striking the glass diaphragm 
which is opaque to them. All of the 
rays are stopped at this diaphragm ex- 
cept those which pass through a small 
aperture at its centre. This pencil of 
rays continues until they strike the screen 
where they cause a brilliant spot of 
fluorescent light. The screen is of mica 
spread with white powder that power- 
fully fluoresces when struck by the 
cathode ray. 

Comparatively weak magnetic fields 
will cause large deflections to the ray. 
Thus if a continuous current be passed 
through the coils, c’ c”, mounted just 
beyond the diaphragm as shown in Fig. 1, 
of sufficient strength in regard to the 
number of turns in the coils so as to 
produce a magneto-motive force of about 





1A paper presented at the twentieth annual conven- 


tion of the American Institute of Electrical Engineers, 
Niagara Falls, N. Y., July 2, 1903. 





‘screen to the point marked +. 
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fifty ampere-turns, the ray will be de- 
flected well to one side of the centre of 
the tube, causing a corresponding dis- 
placement of the spot of light on the 
Such 
deflection is due to the magnetic field 
set up across the cathode ray by the cur- 
rent in the coils. When the current 
ceases the spot of light produced by the 
ray returns to its normal position at 0. 
If the current is set up in an opposite 
direction, the spot of light will shift on 
the screen to the point marked —. When 
an alternating current having the same 
maximum value is substituted for the con- 
tinuous current, the spot of light will 
vibrate between the + and — positions, 
and owing to the persistence of vision 
will appear as a band of light. 

By looking at the screen as seen re- 
flected from a revolving mirror, the spot 
of light actuated by an alternating cur- 
rent will trace a wave that will have the 

















Figs. 2 AND 3.—SHOWING ARRANGEMENT OF 

CoiLs AND DIAGRAM OF Carb. 
same form as the wave of current which 
is passed through the coils due to the 
fact that the cathode ray has no ap- 
preciable inertia. Some _ investigators 
have revolved the mirror synchronously 
and thus obtained a stationary wave 
which is most satisfactory to look at and 
which may be readily photographed. The 
synchronous driving and satisfactory ad- 
justment of the revolving mirror involve 
expensive apparatus that is cumbersome 
and tedious in manipulation; to avoid 
the use of this apparatus I have devised 
the following method: 

Reference is here made to Figs. 2 and 
3. Two sets of coils are applied just 
beyond the diaphragm and ‘mounted with 
their axes at right angles and in the same 
plane as shown in Fig. 2. The coils 
having the axis a b set up a horizontal 
field and which when established with 
alternating currents will produce the 
vertical motion of the spot of light pro- 
ducing a luminous band on the screen 
shown at a b in Fig. 3. Similarly, the 
coils having the axis c d produce the 
horizontal motion of the spot and the 
band ¢ d. When the alternating currents 
are set up simultaneously through both 
sets of coil, the spot of light will be 
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subject to both motions tracing the card 
shown by the broken line. 

In order that definite results may be 
obtained, only one of the wave-forms of 
the two currents may be unknown; the 
other must be of known form. The most 
suitable known form is that of a true 
sine wave. ‘I'o secure a true sine wave of 
current with ample accuracy for all 
practical purposes, I have employed the 
following arrangement of inductance and 
capacity. Referring to Fig. 4, AC are 
leads from an alternating source of un- 
known pressure wave-form supplying the 
current to an apparatus at M that is to 
be observed. The circuit through M 
leads through one set of coils mounted 
ut c, ¢, so as to give a motion of the 
cathode ray that is proportional to the 
instantaneous values of the current 
through M. ‘The current that produces 
the standard sine wave motion of the 
cathode-ray tube passes through the coils 
¢, ¢, with their axes at right angles and 
in the same plane of the axis of the coils 
(4, ¢. this current is obtained from the 
source having an unknown pressure 
wave-form at a’ c’. It passes from ¢’ 
through the single path L’ and the paths 
C and L” in multiple, and finally to the 
source ata’. ‘The coils c, e, are connected 
in the branch L”. L’ and L” are induc- 
tive reactions made by mounting coils on 
straight laminated iron cores. The 
ohmic resistances are made as low as is 
ordinarily convenient and possible com- 
pared with the corresponding values of 
the reactances. C is an ordinary paper 
condenser. The reactances of C and L” 
are adjusted so as to be approximately 
equal and, therefore, so that resonance is 
established to some extent due to the ex- 
citing current that is set up through 1’. 
All who have made a study of the 
characteristic properties or behaviors of 
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Fic. 4.—ARRANGEMENT OF CIRCUITS FOR AN 
Arc CATHODE-Ray INDICATOR. 


the harmonic elements or component ir- 
regularities in relation to inductance and 
capacity will note at a glance the power- 
ful action that this circuit will exert in 
expurgating the current that passes the 
branch L” A ce e, of all irregularities 
causing it to have a simple sine wave- 


form. 
(To be concluded.) 
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GROUNDED AND UNGROUNDED TRANS- 
MISSION CIRCUITS.' 


BY J. S. PECK. 


The question of grounding or not 
grounding the neutral and of the best 
method of connecting transformers is one 
of great importance, and it is the object 
of this paper to point out some of the 
conditions, both normal and abnormal, 
which arise with ‘different systems of con- 
nections with and without grounded neu- 
tral. 

By the grounding of the neutral point 
of a transmission system it is sought: 

1. To limit the strain from line wires 
to ground. 

2. To limit the strain between high- 
tension and low-tension windings of the 
transformers, also between high-tension 
windings and iron core. 

Consider first the case of a single-phase 
transformer ungrounded, with high-ten- 
sion and low-tension voltages taken for 
convenience as 10,000 and 1,000, respec- 
tively. There is evidently a maxi- 
mum strain of 10,000 volts from one 
high-tension line wire to the other. If 
the circuits are insulated and symmetrical 
there will be a strain of 5,000 volts from 
each line wire to ground, and from each 
extremity of the high-tension winding to 
the low-tension winding and to the iron 
core. 

If, however, the circuits are not sym- 
metrical, the full strain will not be equally 
divided, and if in an extreme case one 
high-tension wire is grounded there 
will be a _ strain of 10,000 volts 
from the other line wire to ground; 
similarly, if one extremity of the 
high-tension winding be connected to the 
low-tension winding or to the core, there 
will be a strain of 10,000 volts from the 
other extremity of the high-tension wind- 
ing to the low-tension winding or to the 
core. 

The actual strain between adjacent high- 
tension and low-tension windings is equal 
te the high-tension voltage plus or minus 
the low-tension voltage, depending upon 
the arrangement and connection of the 
coils; but as the low-tension voltage is 
usually a small percentage of that of the 
high-tension, it is customary to assume 
that the strain between windings is equal 
to that of the high-tension voltage alone. 

If the middle or neutral points of high- 
tension and low-tension windings are 
grounded, the iron core being also ground- 
ed, then as long as the circuits are in 
balance the voltage strains will be the 


1 Abstract of paper read at annual convention of the 
American Institute of Electrical Engineers, Niagara 
Falls, July 1, 1903, 
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same as with the windings ungrounded 
end balanced ; but in case of a ground on 
either high-tension or low-tension line, or 
in case of a connection between high-ten- 
sicn and low-tension windings, a portion 
of the windings will be short-circuited. 
This will, in general, blow fuses or cir- 
cuit-breakers, thus cutting the transform- 
er out of service; or the voltage of the 
system will be lowered to such an extent 
as to call attention to the trouble. 

Thus, on a single-phase transmission 
system, the grounding of the neutral point 
of primary and secondary windings will 
limit the strain from line to ground, and 
from either extremity of high-tension to 
low-tension and iron to approximately 
one-half the normal voltage of the system. 
If the neutral of only one winding is 
grounded, the strain from this winding 
to ground will be limited to approxi- 
mately one-half of its normal voltage, but 
the strain from the ungrounded winding 
to ground and to iron and to the ground- 
ed winding will not be thus limited. 

In considering other systems, the volt- 
age strains between primary and second- 
ary will not be mentioned, as these strains 
are easily calculated when the voltage on 
the transformers and the strain to ground 
is known. A short-circuit on a system 
will be assumed to cut out the trans- 
formers. 


TWO-PHASE, FOUR-WIRE SYSTEM. 


The two-phase, four-wire system is prac- 
tically a double single-phase system, and 
the conditions for grounded and un- 
grounded neutral will be the same as for 
single-phase. 


TWO-PITASE, THREE-WIRE SYSTEM. 


The voltage across the two outside 
wires is 1.4 that between the middle and 
either outside wire. A ground on the 
middle wire will give a strain of 10,000 
volts between each outside wire and 
ground, while a ground upon an outside 
wire will give a strain of 10,000 volts 
from middle wire to ground, and of 14,- 
000 volts from the other outside wire to 
ground. 

The neutral point for this system may 
be obtained from the middle point of an 
auto-transformer connected across the 
transformer windings. In this case, a 
ground upon any line wire will cause a 
short-circuit on the transformers, thus 
limiting the strain to ground to approxi- 
mately 0.7 normal line voltage. 

In general, the method of obtaining the 
neutral point by means of auto-trans- 
formers is not feasible on high-tension 
systems on account of the comparatively 
great cost of an auto-transformer wound 
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for the high-tension voltage, and it will 
not be further considered in this dis- 
cussion. 


THREE-PHASE, DELTA SYSTEM. 


With this system the strain from 
any line wire to ground is, with 
the system in perfect balance, fifty- 


eight per cent of the line voltage. In 
case of a ground on any line wire, the 
two remaining wires are raised to full 
line potential above the ground. 

With this connection one transformer 
may be cut out, leaving two connected in 
V, and the above conditions will not be 
changed. 

THREE-PHASE “V” SYSTEM. 


With transformers connected in V, the 
strains will be the same as when connected 
in delta. 


THREE-PHASE, T AND TWO-PHASE, 
THREE-PHASE SYSTEM. 


With either the T or two-phase-three- 
phase connection the voltage strains with 
ungrounded neutral are the same as for 
the delta system. The neutral point may, 
however, be obtained from the teaser wind- 
ing, in which case a ground upon any line 
wire will short-circuit portions of the 
windings. 

With the three-phase T and two-phase- 
three-phase connection the grounding of 
the neutral limits the voltage between line 
and ground to fifty-eight per cent of nor- 
mal. 

STAR SYSTEM. 


With transformers connected in star 
the conditions are very similar to those 
where two transformers are connected 
with primary windings in series and also 
the secondaries in series. 

The total line voltage will divide with 
approximate equality between the two 
transformers. Between line wires and 
ground there will exist the same strain 
as with a single transformer, having the 
same total voltage; but if one transformer 
be short-circuited, the full voltage will be 
concentrated upon the other transformer 
so that the internal voltage strains on this 
transformer will be doubled and its iron 
loss greatly increased, though the strain 
from line wires to ground may be the 
same as before. 

If the series connection between the two 
transformers be grounded, and a ground 
occur on either line wire, the transformer 
connected to this wire will be short-cir- 
cuited and the other transformer will take 
the full voltage of the circuit and the un- 
grounded wire will be raised to full line 
voltage above ground. . 

Unless the leakage current of the trans- 
former working at double voltage is suffi- 
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cient to open the circuit, the transformer 
may continue to operate indefinitely under 
the above conditions provided it does not 
break down, due to excessive heating or 
to the double voltage strains to which it 
is subjected. 

In the case of a star-connected group 
of transformers with the neutral point of 
the primary and of the secondary, and also 
that of the generator, grounded, no ex- 
cessive voltage can occur on any trans- 
former, and the strain from any line wire 
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to sixty degrees, which in turn changes 

the angular position in the delta from 

sixty degrees to 120 degrees. 
DELTA-TO-STAR SYSTEM. 

With this system it is impossible to ob- 
tain voltages higher than normal upon 
any transformer or between any two line 
wires. A short-circuit in one trans- 
former may, however, cut it out of the 
delta but leave the star-connection intact. 
Two of the transformers operate at nor- 
mal potential, with normal potential be- 
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Fic. 1.—STAR-TO-STAR SYSTEM WITH GROUNDED NEUTRALS. 


to ground is limited to fifty-eight per 
cent of full line voltage, for a ground on 
any line or a short-circuit in any trans- 
former will short-circuit the generator. 

Fig. 1 shows the same system of con- 
nections but with the generator ground 
omitted. In this case a ground upon the 
primary or secondary line will short-cir- 
cuit one transformer of the group and the 
two remaining ones will be operated at 
seventy-three per cent above normal 
potential ; also the strain between the un- 
grounded wires and the line will be that 
due to the full line voltage. 

Thus for a star-connected system the 
grounding of the neutral points is of no 
value in limiting the voltage strains on 
the system unless the neutral point of the 
generator be also grounded; in fact, the 
grounding of the transformers without 
the grounding of the generator increases 
the chance for trouble, since a ground 
upon any line wire increases by seventy- 
three per cent the voltage of two of the 
transformers. 

STAR-TO-DELTA SYSTEM. 

With a star-to-delta system no excess 
voltage can be obtained on any trans- 
former, and not more than full voltage 
strain to ground, provided the delta re- 
mains closed; but with the delta open at 
one point and a short-circuit on one 
transformer (Fig. 2), the voltage on the 
two remaining ones will be increased 
seventy-three per cent and across two 
sides of the delta there will be three times 
normal voltage. Thus, on a 10,000-volt 
circuit, 30,000 volts may be obtained in 
case a transformer is short-circuited and 
cut out of the delta. 

This excess voltage across the two sides 
of the delta is due to the fact that a short- 
circuit on the star changes the angular 
position of the voltages from 120 degrees 


tween two of the line wires, but with 
fifty-eight per cent of normal between the 
other wires. 
STAR-TO-DELTA, RAISING. DELTA-TO-STAR, 
LOWERING. 

In Fig. 3 is shown a transmission sys- 
tem with raising transformers connected 
star-to-delta, and lowering transformers 
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subjected to three times normal voltage 
would take so large a leakage current as 
to blow fuses. 

With this system of connection, ground- 
ing the neutral point of the star without 
a ground upon the neutral point of the 
generator is of no use in preventing un- 
equal and excessive strains on the trans- 
formers and from line wires to ground. 
Should the delta on the raising trans- 
formers be kept closed, it is obvious that 
a short-circuit on any raising transformer 
would short-circuit the generator, but the 
above condition is one which might very 
possibly occur where switches or fuses are 
placed inside the delta. 
RAISING. 
LOWERING. 


DELTA-TO-STAR, STAR-TO-DELTA, 

Fig. 4 shows approximately the volt- 
ages and phase angles obtained when one 
raising transformer is short-circuited 
and cut out of the delta, but with the 
star-connection intact. The voltages ob- 
tained on the lowering delta will be ap- 
proximately those shown. It will be noted 
that this delta has been twisted far out 
of its normal form, though the voltage 
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TAR-TO-DELTA SYSTEM WITH GROUNDED NEUTRAL AND SHORT-CIRCUIT 


ON ONE TRANSFORMER. 


points of the low-tension windings of both 
raising and lowering transformers are 
grounded, and there is a ground on one 
low-tension lead which short-circuits one 
transformer. The high-tension side of 
this transformer is cut out of the delta. 
The voltage across the other transformer 
is increased seventy-three per cent, and 
the phase relation changed from 120 de- 


normal and on the lowering transformer 
ull voltages are below normal. 

Fig. 5 shows the same connection but 
with one transformer short-circuited and 
cut out of the delta. The voltage across 
one of the remaining transformers is in- 
creased seventy-three per cent, while that 
across the other remains normal. The 
voltage across the open side of the second- 
































Fic. 3.—Star-To-DELTA, RAIstnG.. DELTA-TO-STAR, LOWERING, GROUNDED NEUTRALS. 


grees to sixty degrees, the voltages being 
as shown in Fig. 2. On the lowering 
delta, three times normal voltage is im- 
pressed on one transformer and seventy- 
three per cent above normal voltage on 
the other two. The voltages obtainable 
across the star on the lowering trans- 
formers are readily understood from the 
figure. It will be noted that across one 
phase there is normal voltage and across 
the other two phases 2.7 times normal 
voltage. It is probable that a transformer 


ary delta is increased 165 per cent above 
normal; that on one, seventy-three per 
cent above normal and on the other it is 
normal. 

If the neutral points of raising and 
lowering transformers are grounded the 
abnormal conditions shown in Figs. 4 and 
5 can not be obtained, for in this case, 
with the lowering delta closed, as in Fig. 
4, the fuses will be blown when a lower- 
ing transformer is short-circuited; and 
with the delta open, as shown in Fig. 5, 
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a short-circuit in the lowering trans- 
former will short-circuit the generator. 

It is obvious that a large number of 
combinations of raising and lowering 
transformers in addition to those given 
above may be obtained. 

Resonance— The abnormal voltages 
given above are those which are obtained 
from the generator pressure through di- 
rect transformation. Mr. Blackwell, in 
his paper, “Star or Delta-Connection of 
Transformers,” has called attention to 
another cause which may produce abnor- 
mal voltages, 1. e., resonance. This is par- 
ticularly liable to occur when a high in- 
ductance, such as the winding of an idle 
transformer, is in series with a large ca- 
pacity, such as that of a transmission line. 

In addition. to the combinations given 
above there are the two-phase-three-phase, 
three-phase V and three-phase T-connec- 
tions which may be used at either the 
raising or lowering ends. When used for 
raising transformers, these combinations 
will deliver their proper voltages to the 
line provided the proper voltages are im- 
pressed on their primary terminals, as it 
is impossible by short-circuiting one 
transformer to raise the voltage of the 
other. 

When used as lowering transformers 
these combinations will supply to the sec- 
ondary circuits, voltages of proper 
amount and bearing the proper phase re- 
lation to each other, provided the voltages 
impressed on the primary side are of 
proper amount and proper phase relation 
to each other. If, however, the voltages 
applied to the primary are distorted then 
the voltages delivered by the secondaries 
will be correspondingly distorted. 

Grounded Neutrals—It will be noted 








Fie. 5.—StTar-TO-DELTA, LOWERING. 


that in many cases the grounding of the 
neutral points of a transmission system 
limits the voltage strain to ground and 
the voltage which may be obtained across 
any transformer, and in such cases 
grounding would seem advisable. This is 
notable in the case of the star-system 
with grounds on transformer and gener- 
ator neutrals. There is, however, a dan- 
ger arising from this grounding which 
should be carefully considered. In case 
of trouble on the circuits, current may 
flow through the ground to the neutral; 
in thus flowing it will naturally take the 
path of least resistance, so that ’f tele- 
phone or telegraph lines, which have nor- 
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mally low resistance to ground, parallel 
the transmission circuit, the current will 
flow along these wires, often with disas- 
trous results to the circuits. 

Two cases of trouble are particularly 
liable to give these conditions: 

1. Where the neutral points of the 
high-tension windings of raising and low- 
ering transformers are grounded, the 
opening of one or two of the three trans- 
mission wires will cause currents to flow 
through the ground. 

2. A high-resistance ground on a trans- 
mission wire will partially short-circuit 
a transformer and cause current to flow 
through the ground to the neutral. 





0 VOLTS 








Fig. 4.—DELTA-TO-STAR, RAISING. 
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Meeting of the Faraday Society. 

The first ordinary meeting of the Fara- 
day Society, a British organization de- 
voted to the interests of electrochemistry 
and electrometallurgy, was held June 30, 
1903, at the rooms of the Chemical So- 
ciety, London. The membership of the 
society is 238, but as few of the membeis 
live in London, there were only fifty pres- 
ent. The president, Dr. J. W. Swan, was 
unable to be present, and the chair was 
occupied by Mr. James Swinburne, one of 
the vice-presidents. An address from Dr. 
Swan was read, explaining the purposes 
of the society, and expressing the view 
that there was more than enough of use- 
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ONE SIDE OF RAISING 
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While grounding of neutrals may be 
permissible in certain localities it may 
not be allowable in others; and in laying 
out a plant it would seem to be advisable 
so to arrange the apparatus that it may 
be safely operated without grounding the 
neutrals. 

The delta system is the one giving the 
minimum chance of trouble. Under cer- 
tain conditions, however, the star and 
star-delta systems will give satisfactory 
service. 





Forthcoming High-Speed Travel Ex- 
periments in Germany. 

The promised high-speed competition 
tests between steam and electrically hauled 
trains between Hamburg, Hanover and 
Berlin, will be made in the course of the 
next few weeks. ‘These tests are to be a 
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continuation of the high-speed electric 
train trials on the Berlin-Zossen military 
line. Speeds of 100 miles per hour at 
light load, and ninety miles per hour at 
heavy load, will be attempted. Both elec- 
tric locomotives and motor cars will be 
tried. 

The German Reichstag has made an ap- 
propriation for heavier rails and ties for 
the Berlin-Zossen line, and tests will be 
commenced upon this when the new ma- 
terial has been put down. In the tests 
made on this line about a year ago it was 
found that the high speed obtainable was 
limited by the light track construction, so 
that the full capabilities of the electric 
trains could not be determined. 


ful and necessary work to be done on 
grounds now unoccupied by other organi- 
zations. The next business was the pass- 
ing of rules which had been drawn up by 
the council. 

Mr. W. C. Dampier Whetham gave a 
short account of his paper on “The Pres- 
ent Position of the Theory of Elec- 
trolysis.” This sketched the develop- 
ment of the dissociation theory and 
showed how it explained electrolytic 
conduction of aqueous solutions. The 
author, however, did not think that suffi- 
cient data were at hand to warrant the 
extension of this theory to non-aqueous 
media. 

Communications were read from Dr. 
Swan and Professor H. E. Armstrong, 
severely criticising the dissociation theory. 
The discussion was continued by Dr. 
Lehfeldt and Dr. Lowry, and a brief reply 
was made by Mr. Whetham. 

Mr. James Swinburne then read his 
paper on “Chlorine Smelting with Elee- 
trolysis.” Contributions from Dr. Swan 
and Mr. J. C. Richardson, discussing this 
paper, were read, and the paper was dis- 
cussed by Mr. B. Blount, Dr. Steinhart, 
Professor William Thomson, Mr. R. H. 
Hutton, Dr. Mullineux Walmsley and 
Mr. Whetham. A brief reply was made 
by Mr. Swinburne. Papers by Dr. Leh- 
feldt, on “The Total and Free Energy of 
the Lead Accumulator,” and by Dr. 
Perkin, on “Electrolytic Apparatus,” 
were read by title. These will be dis- 
cussed at the next meeting of the society. 
An exhibition was given of Dr. Perkin’s 
apparatus. 

The society then adjourned, to meet 
early in the autumn. After the adjourn- 


ment refreshments were served in the 
library of the Chemical Society. 
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NE cf 
of electric traction in Europe is 
that which has been recently in- 

stalled along the Mediterranean coast in 
the vicinity of Nice. It includes a nutn- 
ber of lines within the city of Nice itself 
which use both underground conduit and 


the most extensive systems 


trolley, as well as a line which runs for 
over thirty miles along the coast from 
Cagnes to Menton, taking in a portion of 
the Riviera, which besides being well popu- 
lated is so largely frequented by visitors 
during the winter. The power for the 
system of traction lines is obtained from 
a hydraulic plant in the vicinity and is 


Nice and Hydraulic Plant of 





By C. L. Durand. 


Mescla into direct current at 500 to 550 
volts for the different traction circuits. 
The principal substation of Sainte Agathe, 
which is located at Nice, has also a steam 
generating plant which assures the work- 
ing of the system in case of accident to 
the transmission line from Mescla. It con- 
tains the steam engines and dynamos 
which can supply the same current as re- 
ceived from the hydraulic plant. The 
high-tension line from Mescla to Nice, 
at 10,000 volts, is overhead throughout, 
while the lines from Nice to the two sub- 
stations of Beaulieu and Californie are 
formed of underground cables. 
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1.—HyprRAvuLic Power Stasion AT MESCLA. SUPPLYING POWER FOR THE NICE 


ELEctTRIC RAILWAY SYSTEM. 


transmitted over a high-tension line to 
three substations. The whole installation 
has been carried out by the Compagnie 
'rancaise ‘Thomson-Houston. 

The main hydraulic plant is located in 
the mountainous region in the neighbor- 
hood of Nice, and uses the power of the 
Var River to generate three-phase current 
at 10,000 volts for the main transmission 
line which runs to the principal substa- 
tion at Nice and from there to two other 
substations located on the coast, at Cali- 
fornie and Beaulieu. These three substa- 
tions are designed to transform the high- 
tension three-phase current produced at 


At the point known as “La Mescla” in 
the valley of the Var, the river after re- 
ceiving the Tinée makes a circuit around 
the mountain, and by connecting the two 
extremities of the loop a difference of level 
of thirty-five to forty feet is obtained, and 
as the output of the stream is about ten 
cubic metres per second, this gives the 
plant an available force of 2,000 horse- 
power. To carry this out a tunnel was 
pierced through the mountain which 
enabled the whole or a part of the waters 
of the Var to be brought to the turbines, 
which are located near the mouth of the 
tunnel. The photograph, Fig. 1, shows a 
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Mediterranean System of Electric Traction in the Neighborhood of 
Mescla. 






view of the hydraulic station which is 
erected at this point. In the foreground 
is the settling basin with the water drawn 
off in order to clear out the large amount 
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Fie. 2.—IrRon PorEs USED IN 
SECTIONS OF MeEscia-NICE 
LINE. 





of sand which the stream draws down 
with it. The water upon leaving the tur- 
bines is not sent at once into the river 
below, but as there is still a considerable 
difference of level it is taken off by a 
tail-race which later on will supply a sec- 
ond hydraulic plant located a few miles 




















Fic. 3.—BRACKETs FOR HiGH-TENSION TRANS- 
Mission LINE, Nice ELectric RAILway 
SysTEM. 


from the first. The main turbines, which 
are three in number, can each take 7,500 
litres per second. They are of the centrip- 
etal type, formed by a pair of conical 
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wheels, and receive the water from two 
distributors whose vanes are articulated 
and are operated by the mechanism which 
regulates the speed. The turbines are 
each lodged in a separate water-chamber 
built in masonry and the chambers can 
be closed by a movable gate in front of 
the entry. Each of the main turbines is 














Fic. 4.—CONSTRUCTION ON Coast LINE SECTION 
oF NicE— Enectric RAILWAys. 


supplied with an oil-pressure governor of 
the Escher-Wyss pattern, which controls 
au small electric motor for regulating the 
turbine vanes. A pump worked by a spe- 
cial ten-horse-power turbine with hori- 
zontal shaft supplies the oil under press- 
ure for operating the governors. 





Fic. 6.—SUBSTATION AT SAINTE AGATHE, SHOWING GROUP CONSISTING 
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with a frequency of twenty-five cycles 
and furnish a tension of 10,000 volts 
which is sent directly into the line with- 
out using transformers. The exciting cur- 
rent for the alternators is supplied by 
two four-pole dynamos which are operated 
separately by two sixty-horse-power tur- 
bines. The high-tension switchboard is 
made up of standard apparatus and has 
three panels for the alternators, one sta- 
tion panel and two panels for the over- 
head lines, besides an exciter panel. All 
the parts carrying the high voltage are 
placed in the rear of the panels. 

The construction of the overhead line 
across the mountainous region, which lies 
between Mescla and Nice, has been one 
of the most difficult parts of the work. 
The different engravings show the gen- 
eral character of the country traversed by 
the line. The high-tension circuit is 
formed of six copper wires of 7.25 milli- 
metres diameter which form two sepa- 
rate three-phase lines. These two lines 
are designed to work in parallel under 
normal operation, but if an accident 
should disable one of them the other has 
a sufficient capacity to operate the plant. 
For this reason each line has a separate 
switchboard panel both at the start and 
finish. The line which is established in a 
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five to six feet deep, according to the na- 
ture of the ground, and are spaced 115 
to 125 feet apart. Where the line passes 
over the roads or in inhabited places it 
is protected by a network of wires which 
is designed to catch the broken line and 
also connect it to ground. Six galvanized 
iron wires are stretched above and below 
the lind and are cross-connected every 
fifteen feet by a transverse wire, the 














Fig. 5.—Conpbutt CoNsTRUCTION FOR NICE 
ELectTric RAILWAYS. 


whole system being connected to ground. 
forming a sort of cage inside of which 
passes the line wire. In this way a very 
efficient protection is secured. Besides 
the lightning arresters at each end of the 
line, the poles are provided with light- 
ning-rods. Special measures had to be 
taken to avoid disturbances to the tele- 
phone and telegraph lines which often 
run parallel to the high-tension circuit. 





oF THREE-PHASE 530-KILOWATT ALTERNATOR AND 500-KILOWATT RAILWAY 


GENERATOR MouNTEDZON ONE SHAFT AND THE HiGH AND Low-TreNstion SwitcHBOARDS, NiIcE ELEcTRIc RAtLway SysTEM. 


Lach of the main turbines is directly 
connected by an elastic coupling to a 
twenty-pole three-phase alternator with 
an. external fixed armature ring and re- 
volving field mounted on a flywheel. These 
alternators are built for 500 kilowatts 


rocky district over nearly the whole length 
is supported on porcelain insulators upon 
specially built trellis-work poles of con- 
siderable height, measuring from thirty- 
five to forty-two feet. The poles are 
planted in a bed of cement beton from 


In some cases, where the lines run near 
together, a protecting network is placed 
hetween them, connected to ground, which 
also acts to some extent as a magnetie 
sereen for cutting off the induction effects. 
The rocky nature of the country occasioned 
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considerable trouble in running the line. 
In the Gorges of Balmes, for instance, 
most of the construction material had to 
be brought to the spot on the backs of 
mules, over the narrow mountain roads, 
and not only were the iron pieces for the 
poles, which were assembled on the spot, 
brought in this way, but all the other 
material and even the water for mixing 
the beton. The line where it passes 
through the Gorges of Clues along the 
mountain road will be observed in Fig. 
2: in some places the line is mounted 
along the side of the rock upon iron 
brackets, as noticed in Fig. 3. The line 
passes through the mountain region for 
nearly all its length, coming out not far 
from Nice, where it follows the Paillon 
River, and finally reaches the substation 
of Sainte Agathe, within the city. 

The system of lines which is now in 
the Com- 
pagnie des Tramways de Nice et du Lit- 
toral has a total development of nearly 
100 miles of single track. It includes two 


operation and controlled by 


distinct parts, the urban system of Nice 
and the coast line which runs along the 
whole of the coast from Cagnes on the 
west of Nice to Menton on the east, pass- 
ing by Villefranche and Monte Carlo, and 
thus running through many of the sta- 
tions of the Riviera which are so largely 
frequented during the winter season. 
The city of Nice had two lines which 
used animal traction, and were 
transformed and six new lines added, 
making a very extensive system. ‘Two 
forms of traction are used within the city. 
In the central portions the underground 
conduit has been installed, while the re- 
mainder uses the trolley. The under- 
ground conduit system has been carried 


these 


out on the same lines as the system which 
is now in use at Paris on the Bastille— 
Montparnasse and other lines. The cea- 
tral slot has been adopted, with a con- 
tact plow of the standard pattern. The 
engravings show the construction of the 
conduit and the overhead system. The 
trolley wires are supported either upon 
poles formed of steel tube or in most cases 
by rosettes fixed to the houses, as the use 
of poles has been avoided as much as pos- 
sible. 

The greater part of the Nice lines has 
heen laid in double track with one metra 
gauge, while the coast line runs partly in 
double track and at other places in single 
track with switches. 

All these lines are supplied with power 
either from the Mescla hydraulic station 
or by a steam plant which has been in- 
stalled in the same building as the main 
substation of Sainte Agathe. The sys- 
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tem is designed to be operated from the 
hydraulic plant under ordinary condi- 
tions, while the steam plant acts as a re- 
A view of the latter portion is 
shown in the engraving Fig. 5. It is 
equipped with engines, boilers and acces- 
sory apparatus to use normally 45,000 
pounds of steam per hour. The engines, 
of which there are two of 700 horse-power 
each, are of the horizontal type with two 
twenty-inch cylinders provided with Cor- 
liss valves, with a twenty-six-inch piston 
stroke and running at 100 revolutions per 
minute. The steam is furnished by two 
batteries of four semi-tubular boilers each, 
having 185 square metres heating sur- 
face. Each of the steam engines drives 
by belt a group consisting of a triphase 
alternator and a direct-current generator. 
Both of these machines are mounted side 
by side upon the same shaft, as will be 
noticed. The alternator is a_ ten-pole 
machine of 530 kilowatts, giving 900 
volts and running at 300 revolutions per 
minute, with a frequency of twenty-five 
evcles. The six-pole direct-current ma- 
chine has a capacitv of 500 kilowatts and 
is compounded so as to give a tension of 
500 volts at no load and 550 volts at full 
load. Each of the alternators is excited 
by a small twenty-five-kilowatt machine 
driven by belt from the main shaft at 
1,100 revolutions per minute and giving 
sixty volts. The alternating current at 
9,000 volts is lowered by a set of step- 
transformers to 340 volts, thea 
changed to direct current at 500 to 550 
volts by a group of rotary converters. 
For the feeder which supplies the Contes 
traction line a booster is used which is 
formed of a four-pole fifty-horse-power 
induction motor coupled direct to a thirty- 
five-horse-power generator running at 750 
revolutions per minute and delivering 
continuous current at seventy-five volts. 
The station contains also six oil trans- 
formers of fifty-five kilowatts each which 
lower the tension of 9,000 volts to 5,000 
volts for supplying the two substations of 
Californie and Beaulieu. Three smaller 
oil transformers of twenty kilowatts lower 
the tension from 9,000 to 110 volts for 
the motor of the booster set. The rotary 
converters use six transformers of the 
same type. The switchboard, which will 
be noticed to the right of the engraving, 
is provided with twenty-five panels in all 
for the high and low-tension circuits, and 
is made up of standard apparatus. The 
station is lighted by a twenty-kilowatt 
group consisting of a twenty-kilowatt 
500-volt motor which drives a 120-volt 
generator at 875 revolutions. 

The two substations of Beaulieu and 


serve. 


down 
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Californie are similar in construction. 
They are fed by three-phase current gen- 
erated at the Sainte Agathe plant and are 
connected to it by an underground circuit 
formed of lead-covered cables with iron 
sheathing. The cables contain three con- 
ductors of thirty square millimetres sec- 
tion each. The distance to the Californie 
substation is 4.8 miles and to the Beau- 
lieu six miles. Each of these substations 
contains two rotary converters of the four- 
pole type, giving 150 kilowatts at 750 
revolutions per minute. These machines 
deliver current for the traction lines at 
500 volts no load and 550 volts full load. 
The plant includes six stationary trans- 
formers of fifty-five kilowatts which lower 
the tension from 4,300 to 340 volts for 
supplying the rotary converters, besides a 
switchboard of six panels for the alter- 
nating and the direct-current side. 

The system of feeders for the line has 
a total development of twenty-three miles. 
It is generally laid underground; of the 
two overhead portions one is used for 
the Contes line and the second for the 
section which is fed by the Beaulieu sub- 
station, and these two have a total de- 
velopment of six miles. The overhead 
feeders are formed of cables of 125 square 
millimetres section and are mounted upon 
insulators on the same poles as the trolley 
wire. The system of underground feeders 
starting from the Sainte Agathe station 
is formed of armored cable of 200 or 400 
square millimetres section, and runs for 
the most part through the city of Nice. 
An extensive system of pilot wires has 
heen specially designed to connect the sta- 
tion with the main points of the system 
and thus observe the drop of voltage in 
the return circuits in order to avoid dan- 
ger from electrolysis. 

The motor cars, of which there are over 
a hundred, are each equipped with two 
G. E.-58 motors and the usual standard 
apparatus, besides carrying a special ap- 
paratus with contact plow in order to pass 
from the trolley to the underground con- 
duit parts of the road, and inversely. 





A New Automobile Record. 

The world’s record of flying kilometre 
was lowered in the motor speed trials 
which took place at Phoenix Park, Dub- 
lin, on July 4. This feat was accomplished 
by Baron De Forest on a seventy-horse- 
power Paris-Madrid Mors machine, who 
brought the record—which previously 
stood at twenty-nine seconds—down to 
26.6 seconds. This represents traveling at 
the rate of eighty-six miles an hour. In 
other tests, held the same day, previous 
records were also reduced, including those 
for motor cycles and tourist cars. 
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ELECTRICAL MINING NOTES. 


BY SIDNEY F. WALKER. 


At the recent meeting of the British In- 
stitution of Mining Engineers in London, 
a paper upon the breakdowns of elec- 
trical plants was read by the electrical 
engineer to a boiler insurance company 
which has taken up the insurance of 
dynamo machines. The author strongly 
condemned the present practice of work- 
ing plant up to its full output. The ques- 
tion is a somewhat difficult one, where 
<upply generating stations are concerned, 
as there is always a staff of skilled men 
at hand which can put things right at 
small cost and in a short time, and the 
difference in coal and accessories may be 
considerable between working at low load 
and working near full load. But the case 
where electrical apparatus is used in 
mining work is quite different. Stoppage 
means considerable loss, and efficiency is 
to be measured, not by the immediate re- 
turn of work for power expended, but 
the cost of doing the work required, and 
in this the repairs bill may bulk very 
largely, if plant is worked up to its full 
capacity; while stoppages, if frequent, 
will discount any good effects produced 
by the improved apparatus. The author 
of the paper pointed out correctly, that 
an insulation test was of little service as 
a test of reliability, though a temperature 
test might be of service. As in all appa- 
ratus which is to do continuous work, 
there is only one test which is of any real 
value, and that is the work itself. A 
guarantee by a good firm, to make good 
any part of the apparatus that fails with- 
in a certain time, coupled with satisfac- 
tory enquiries as to the behavior of simi- 
lar apparatus, is probably the very best 
safeguard that a user of electrical appa- 
ratus can have. He may have assistance 
from genuine experts, from men who have 
practical experience in the particular class 
of apparatus in question, and who will be 
able to judge at a glance whether the wire, 
for instance, on the armature is likely 
to stand the heat to which it will be sub- 
jected, whether the spindle is large enough 
or the brush-holders are satisfactory, etc. 
Further, there is no doubt that if some 
one connected with the user of the appa- 
ratus, an expert who really understands 
his work, could see the progress of the 
apparatus from time to time, it would 
probably save many breakdowns. There 
are of course difficulties in the way of 
carrying out a suggestion of this kind. 
Manufacturers do not want experts about 
their works whjo are going into other 
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works, and may take with them little 
wrinkles which they wish to keep to them- 
selves. Again, colliery owners and col- 
liery managers are very much in the po- 
sition of spoilt children. They have had 
the commercial workers who wish to do 
business with them at their feet for a 
very long time, and it is almost against 
their religion to pay a consulting fee. 
The plan adopted is too often, for the 
engineer at the colliery, who rarely knows 
much about electricity, to pump the 
would-be contractors until he thinks that 
he has got hold of the subject sufficiently, 
and he then makes a report advising that 
so and so’s tender be accepted, he having 
previously secured himself with this firm. 

The author of the paper on plant 
failures also strongly recommende1 
periodical inspection of plants. The 
table given by the writer, with the paper, 
is very instructive, but is strictly in ac- 
cordance with the present writer’s ex- 
perience and, he believes, that of others. 
Of the total number of breakdowns which 
occurred, armatures were responsible for 
seventy-eight per cent, and of these com- 
mutators for thirty-three per cent. Me- 
chanical portions are given at twenty- 
five per cent, brush gear at seven per cent, 
field magnet coils at ten per cent. It will 
be noticed that the percentages do not 
quite agree. There are more parts than 
make up the whole, but this is explained 
by the fact that some of the faults had 
to be classed under two heads. Of the 
mechanical failures, shafts come out very 
well. Bearings are responsible for a good 
proportion of failures, some 8.6 per cent, 
binders of armature coils for 9.4 per 
cent, Of the electrical faults, armature 
coils short-circuited account for twenty- 
nine per cent, and armature coils earthed 


for 19.5 per cent, breakage of wires of 
armature coils to 15.6 per cent. The 


author also appends a table showing to 
what causes failures may be attributed 
generally, and he assigns eighiteen per 
cent to bad design, 13.6 per cent to bad 
workmanship, 1.56 per cent to overrating, 
a very small percentage considering the 
usual practice, 7.4 per cent to dust and 
damp, and 2.5 per cent to want of at- 
tention; thirteen per cent is classed as 
unknown, and 5.5 per cent as due to 
faults in accessories. In the discussion 
which followed, it was complained by 
some contractors and manufacturers 
present, that the number of failures had 
not been stated. In his reply, the author 
of the papers gave seven and one-half 
per cent as the percentage of failures 
which had occurred, taken over four years. 
This was the percentage per annum of 
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the total machines insured with the 
National Boiler Insurance Company, 


whom the author represented. He also 
gave as the average life of electrical 
plant, four years. This included all 
kinds of machines, new and old, and all 
classes of work, largely mining. 

Coal-cutting came up for discussion in 
this paper, and a member suggested that 
a committee of the institute should in- 
vestigate coal-cutting. One contractor 
who spoke stated that of sixty-five ma- 
chines which he had working at different 
collieries, the average life was eight and 
one-half years, and the percentage of 
failures only two per cent, and this in- 
cluded a case where a motor had been 
drowned for two months by an inrush of 
water at a colliery, and was burnt on 
starting. Another maker complained 
very strongly that electrical apparatus 
was often put into the hands of incom- 
petent men to look after, and thought 
that the motor of a coal-cutting machine 
was often blamed when it was the ma- 
chine itself which was at fault. 

Another manufacturer thought that 
electrical apparatus was subjected to fewer 
breakdowns than any other apparatus, 
and when specifying for apparatus, the 
time during which the apparatus would 
be running continuously should be stated. 

The paper on electric driving of 
winding gears, or hoists as they are called 
in America, was very interesting. It was 
read by one of the staff of Messrs. Sie- 
mens Brothers. have 
not done a great deal of mining work in 
the United Kingdom, but the firm of 
Siemens & Halske, of Berlin, with which 
they are connected, has done a good 
deal in Germany. Some twenty years ago 
they fitted up an electric locomotive in 
a coal mine in Westphalia, the Zan- 
keroda, where the current was taken 
from an angle iron placed at a convenient 
height, with a little carriage running 
on it connected to the locomotive. Mr. 
Hird, the writer of the paper, detailed the 
work which had been done in this country 
and on the Continent previously to his 
firm taking the matter in hand, which was 
practically the adoption to one or two 
electric motors to winding, by attach- 
ment to the winding engine, through 
gearing, with the usual starting resist- 
ance; and the paper then went on to 
explain that this arrangement was very 
wasteful. Winding or hoisting is very 
different from any other work which an 
engine or a motor is likely to be called 
upon to perform. At a colliery, for 
winding, there are two wire ropes coiled 
up on a drum, one attached to each cage. 


Messrs. Siemens 
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Each rope is made long enough to allow 
ybs cage to descend to the bottom of the 
shaft, and each cage descends and as- 
cends alternately, so that its rope is alter- 
nately being run out from the winding 
drum and being coiled up on it. Wind- 
ing, or hoisting, is accomplished simply 
by revolving the winding drum, and 
coiling the rope up which happens to be 
run out, the other rope unwinding in the 
process. It will be noticed that when the 
cage, usually loaded either with coal or 
men, is first started off its supports at the 
pit bottom, a very heavy strain is brought 
upon the engine or motor which is re- 
volving the winding drum, but as the 
cage ascends the rope attached to it be- 
comes shorter and shorter, while that at- 
tached to the descending cage becomes 
longer and longer, and at-a certain point 
in the shaft the work to be done upon 
the ascending cage is balanced by the 
work being done by the descending cage, 
and from that time forward till the end 
of the wind, till the ascending cage is 
landed upon its props, the energy de- 
livered to the winding drum by the de 
scending cage is greater than that de- 
manded by the ascending cage. Evi- 
dently this is a case where electricity 
should come in at its best, but not with 
the old plan of simply adding a resist- 
ance to the motor, to be used for starting. 
It is at starting that the consumption of 
cnergy is usually greatest and to add to 
this consumption by wasting energy in 
heating resistances means to lower the 
Added to 
this, the arrangement does not provide 
for taking advantage of the excess of 
cnergy delivered by the descending cage 
during the latter portion of the wind. 
After a good deal of experimenting, the 
plan almost universally adopted has re- 
itself into the provision of a 
special genarator for the winding cur- 
rent, the excitation of which is controlled 
in place of controlling the current pass- 
ing through the armature, the control 
being effected by the engine driver him- 
self by a succession of contacts upon his 
lever. Various methods of controlling the 
excitation of the generator for the wind- 
ing current were explained by the author, 
hut the final form, up to the present, ac- 
cording to the experience of Messrs. 
Siemens & Halske, is that known as the 
Siemens-I]gner system. Mr. Ilgner is 
the engineer of some mines in Germany, 
and he has worked the system out in con- 
junction with Messrs. Siemens. The 
system is a very pretty one. A separate 
generator is provided for the winding 


efficiency very considerably. 


solved 
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current. It is usually not driven by a 
steam engine, but by the electrical supply 
service. It is a motor-generator, and the 
supply service may be whatever is con- 
venient. Usually it is three-phase in the 
installations which have been put down. 
To the axle of the motor-generator is at- 
tached a heavy flywheel, whose office 
is to absorb the surplus energy which is 
given out by the descending cage. The 
field current of the generator of the 
motor-generator is supplied by a small 
generator driven by the motor which is 
in connection with the supply service. 
The current from the motor-generator is 
taken directly to the armature of the 
motor which drives the winding drum, 
and the field circuit of the motor which 
drives the winding drum is also supplied 
by the small auxiliary generator which 
supplies the field of the motor-generator. 
The resistances necessary for controlling 
the two field circuits are brought to con- 
tacts which are worked over by the en- 
gineman’s winding lever. When the wind- 
ing first commences, and a large supply 
of energy is demanded, it is furnished 
by the motor-generator; the motor taking 
what it requires from the supply service 
and handing it on to the winding plant. 
When the descending cage is giving up 
more energy than is required to lift the 
ascending cage, and in fact from th® 
moment when the strain upon the wind- 
ing motor is relieved, the flywheel of the 
motor-generator takes up the surplus 
energy and stores it, to assist the supply 
current at the next wind. It is stated 
that with this method only forty pounds 
of steam per brake-horse-power actually 
exerted is consumed, while with the best 
forms of steam-driven winding plants 
ninety pounds is the rule; and with the 
majority of winding plants it-is very 
much more. ‘Nhe author of the paper also 
describes an arrangement for electric 
winding which was exhibited at the Dus- 
seldorf Exhibition, in which a somewhat 
similar arrangement ruled, but the sur- 
plus energy of the descending cage was 
taken up by a storage battery accumu- 
lator. This is stated not to be so good 
for the purpose as the flywheel, and with 
this the present writer agrees. Electrical 
accumulators are hardly the things to use 
ahout a coal-pit at present. At the same 
time the rivalry between the two aptly 
illustrates that between the two systems 
of storage. The mechanical method of 
storage by means of a heavy flywheel has 
much to recommend it, but it has also 
drawbacks, and it is doubtful if it will 
hold its own in face of a really good and 
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reliable storage battery, when colliery 
people have acquired more knowledge of 
electricity. 

The other paper presented to the In- 
stitution described a small hydraulic elec- 
trica] plant which the author of the paper 
had fitted up in North Wales in connec- 
tion with some of the slate quarries at 
Bala TFestiniog. The object of the author, 
he stated, was not so much to describe his 
plant, as to call attention to the re- 
strictions which the British Board of 
Trade exercised over developments of the 
kind. The English Board of Trade is a 
government department to which is en- 
trusted the regulation of all sorts of mat- 
ters, but in particular the supply of elec- 
tricity for lighting and power. The re- 
sult of the reading of the paper was that 
a committee of the institute was appointed 
to approach the Board of Trade on the 
matter. The present writer and others 
have been constantly urging upon col- 
liery owners the advantages, where there 
are several collieries under one manage- 
ment, of putting down a central station 
to generate electrical energy to supply 
light and power to all the machines at 
all the collieries, but if they are to be 
regulated at every step, the gain will be 
very doubtful. 

ih laidilag rani 
Journal of the British Institution of 
Electrical Engineers. 

The June issue of the Journal of the 
British Institution of Electrical Engi- 
neers contains the following papers, with 
discussions: “A Study of the Phenomenon 
of Resonance in Electric Circuits by the 
Aid of Oscillograms,” by M. B. Field; 
‘Distribution Losses in Electric Systems,” 
by A. D. Constable; “Divided Multiple 
Switchboards; an Efficient Telephone 
System for the World’s Capitals,” by W. 
Aitken ; “Methods of Supporting and Pro- 
tecting Inside Conductors,” by O. L. Fal- 
conar; “Some Notes on Continental 
Power-House Equipment,” by H. L. Rise- 
ley; “Network Tests and Station Earth- 
ing,’ by A. M. Taylor; and “The Ar- 
rangement and Control of Long-Distance 
Transmission Lines,” by E. W. Cowan. 
There is also given an abstract of a dis- 
cussion on “Electric Wiring Up to Date,” 
which was held at the meeting of the 
Glasgow local section. - 
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Accumulator Cars in Wales. 
Another trial of electric accumulator 
cars is being made on the Swansea & 
Mumbles Railway, South Wales. Two 


vehicles are being employed, each accom- 
modating about eighty passengers. The 
cars were built by the Brush Electrical 
ingineering Company. 
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The Edison Interests at West Orange, N. J. 


A Description of the Extensive Works Manufacturing Some of the Inventions of Thomas A. Edison. 


Hk manufacturing plant for the pro- 
duction of a number of the inven- 
tions of Mr. Thomas A. Edison, at 

West Orange, N. J., contains many 
features of more than ordinary in- 
terest to the trained mechanic and 
engineer, and of instruction and 
profit to the visitor not so familiar 
with mechanical apparatus. The works 
are pleasantly situated in a country lo- 
cality which, while being far removed 
from the city environment, is easily ac- 
cessible by both steam and electric trolley 
service. Passing through the office of the 
vatekeeper, which commands the ‘front 
entrance to the works on the Valley Road, 














which follow three sides of the room, the 
northern wall being of a more or less 
ornamental nature, as may be seen from 
the accompanying illustration. On the 
ground level of the reception room is a 
number of models of various kinds, and 
an extensive technical library which is 
for the use of the laboratory staff of ex- 
perimenters. In the first gallery is lo- 
cated one of the most remarkable and 
complete mineral collections which is on 
exhibition to-day. This is the collection 
which Mr. Edison secured from the Tif- 
fany Company, and had largely been 
gathered by Mr. George F. Kunz, who has 
attained a great deal of prominence in 








LIBRARY AND REcEpTION Roo, LABORATORY OF THoMAS A. Epson, WEsT ORANGE, N. J. 


the first point of interest is the private 
laboratory, reception room and experi- 
mental department of Mr. Edison. The 
cxperimental plant is located in a large 
brick structure, three stories high, and 
the mechanical outfit has the appearance 
more of a heavy machine shop than of an 
experimental mechanical laboratory. 

The reception room is situated in the 
extreme front of the experimental build- 
ing, and this is invitingly fitted up with 
casy-chairs and accommodations for the 
visitor. It is here where Mr. Edison re- 
ceives most of his visitors, as this is where 
his desk is situated and the room is of 
convenient access to the experimental 
stockroom and. machine rooms beyond. 
This reception room has two galleries 


the field of mineralogy. The second gal- 
lery is used for storing various materials 
and for the filing of records. 
Immediately to the east of the recep- 
tion room in the experimental building 
is the stockroom, wherein are stored all 
chemicals and the finer apparatus neces- 
sary for the work of the experimental 
staff. Beyond this are the machine rooms 
for the building of experimental tools and 
the heavy pieces of apparatus necessary 
for the manufacturing of special prod- 
ucts. This machine room is thoroughly 
equipped with milling machines, planers, 
radial drills, lathes, boring machines, 
slotters, punch-presses and various other 
machines of this nature. On the floor 
above are lighter machines for special 


experimental purposes. On this floor, and 
also on the floor above, are testing rooms 
and different departments for work along 
special lines. 

Continuing to the east in this build- 
ing, along Lakeside avenue, is the boiler 
room, and beyond this the dynamo room 
for supplying the light to the experi- 
mental building and electric current for 
the motor drive in several of the other 
factories. 

Beyond this building, and extending to 
the tracks of the Erie Railroad, are the 
executive offices of the works. Here are 
located the managers of the different de- 
partments and a large foree of clerks 
attending to the clerical details of the 
various organizations. 

The whole plant occupies quite a large 
plot of ground, the buildings being placed 
very much after the order of a hollow 
rectangle. 

Adjoining the Erie Railroad tracks, a 
spur of which runs into the ground of 
the Edison works, is the main machine 
room. Here are manufactured nearly all 
of the parts of the various machines 
turned out for the different selling com- 
panies which represent the Edison inter- 
ests. In this machine room are made the 
stampings and turnings for the Bates and 
Edison numbering machines, fittings and 
appurtenances for the Edison phono- 
graph, the Edison kinetoscope apparatus, 
and some of the material which goes into 
the assembly of the Edison primary bat- 
tery and the Edison primary battery fan 
motor. 

At this point it might be well to state 
that while the Edison primary battery is 
assembled at the works at West Orange, 
the manufacturing of the parts is mostly 
all done at Silver Lake, N. J. There is 
still some experimenting being done on 
Mr. Edison’s storage battery at the West 
Orange works, but the machinery, out- 
side of the experimental machinery, is be- 
ing put up and placed in operation at 
Glen Ridge, N. J. Some of the experi- 
mental machines for the Edison Port- 
land cement works are still made at the 
experimental department at West Orange, 
but the heavy machinery and manufac- 
turing apparatus are practically all in 
place at Stewartsville, N. J. 

The accompanying illustrations show 
views of the main machine room; one il- 
lustration showing a dowble row of auto- 
matic screw machines. The operation of 
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the machines is remarkable in 


ways, as long, straight pieces of metal are 


many 


fed into the machines, coming out either 
finished as screws or as shafting of great- 
er or less dimensions, with one or more 
In this 
room there are also the punch-presses for 


flanges cut in in one operation. 


stamping a number of the fittings for the 
different classes of apparatus, the engrav- 
ing department for cutting the figures in 
the steel dies for the numbering machines, 
the gear-cutting machines for cutting the 
different gears and segments which oper- 
ate the phonograph machines and the pro- 
jecting kinetoscopes; and one end of the 
building is given up to the sapphire de- 
partment exclusively. Here are prepared 
the sapphires which are used in the regis- 
tering and reproducing apparatus con- 
nected with the phonograph, and also in 
preparing the tools for shaving the record 
blanks. 

A special line of screw-cutting ma- 
chines is installed in this building, the 
working of which has to be very care- 
fully and accurately manipulated. These 
are particularly for cutting the threads 
on the main shaft of the phonograph ma- 
chines, these threads being cut to a pitch 
which has a ratio of one hundred to the 
inch. On this thread is fitted a mandrel 
nut which engages with the screw cut in- 
side of the record, this causing the record 
to travel from right to left during the 
operation of the phonograph machine. In 
the main machine room is the raw ma- 


terial stockroom and the machine tool 
stockroom. 
Adjoining the main machine room 


there is a smaller machine department 
which is used principally for making the 
parts for the Edison battery fan motor 
and assembling this apparatus. In this 
room is also the tool-making department, 
which makes up the tools for the various 
operations throughout the factories. 

The next building on the trip around 
the rectangle is the shipping department 
and the assembly room for the phono- 
Here the different ma- 
terials which go to make up the phono- 


graph apparatus. 


graph apparatus are brought together, 
and the phonographs assembled. 

On the second floor of this building is 
the testing department, where the phono- 
graph machines are tested for mechanical 
efficiency and perfection. 

Beyond this, the next building is the 
planing mill and box-making and cabinet- 
making department. Here packing boxes 


for shipping the finished product, and 
also the cabinets for the phonographs and 
for the kinetoscopes are made up from the 
raw material to a finished state, the var- 
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nishing and lettering being completed in 
this department. A number of ingenious 
machines in the way of planers, wood- 
cutters and nail-drivers are to be seen in 
this department; and it is here, with the 
exception of the record-moulding depart- 
ment, that there is the evidence of the 
greatest utility of the labor-saving ma- 
chinery installed. 

The building in which the records are 
made is one of the most interesting de- 
partments of the Edison plant. Here the 
master records are produced for reproduc- 
tion which runs into the thousands and 
sometimes into higher figures than this. 
The making of a master record is at- 
tended with more difficulty than is ordi- 
narily understood. There has to be exer- 
cised a great deal of ingenuity in so bring- 
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per second, we get what is commonly 
known as the concert C pitch. If ve 
string is composed of such material that 
its vibrations are of greater amplitude 
than those of some other material, the 
volume of the sound will be greater. With 
a greater amplitude of vibration there js 
consequently a greater condensation and 
rarefaction of the air surrounding the 
sound-producing apparatus. These con- 
densations and rarefactions radiate in 4 
spherical manner from the point of dis- 
turbance, and striking on a diaphragin or 
membrane stretched across any opening 
will cause it to vibrate at the same fre- 
quency as the initial period. 

The master phonograph instrument is 
fitted with a wide-mouthed horn which 
terminates in a narrow neck closed by a 
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ing out the characteristics of any selection 
spoken, sung, or played to the master in- 
strument that in reproduction the deli- 
cate registrations may not be so flattened 
out that they will be either harsh or in- 
distinct in rendition. While the theory 
of the operation of the phonograph may 
be very well understood, it may not be 
out of place here to sketch briefly the es- 
sential points in the phonographic repro- 
duction of sound. When a human voice 
tone is articulated or a musical note is 
struck, the air immediately surrounding 
the seat of such a disturbance is set into 
vibration more or less rapid, according 
to the character of the disturbance caused 
by such a sound. If we take the rote pro- 
duced by rubbing a string which is of 
such a length that it vibrates 256 times 





membrane or diaphragm, to which is at- 
Rotating at a 
rate which causes it to travel one inch 
laterally while rotating 100 times, a spe- 
cially prepared record is cut by the stylus 
as the vibrations of different frequency 
amplitude impinge on the dia- 
phragm. Sometimes it is necessary for 
the master record to be made over ani 
over again until a perfect result is se- 
cured. These master records are thor- 
oughly tested by musical and mechanical! 
inspectors. The former test is made by 
running them through a phonograph, and 
such as satisfy all requirements under this 
inspection are tested again. An examina- 
tion is then made with a microscope to 
determine if the surface of the cylinder 
is satisfactory in all particulars. When 


tached a sapphire stylus. 


and 
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a good record has been secured this is 
used for forming the mould. 

The first step in forming the mould is 
to electroplate the master record. Into 
one end of the record is thrust a metal 
plate, to which is attached an iron arma- 
ture. This head rests on a conical pivot 
and thus supports the record. Close to 
and parallel with the sides of the record 
re suspended two strips of gold leaf at- 


tached to two electrodes. Over the whole 
ix placed a glass bell jar, and by means of 
2 pipe connected to the base of the 
-tand the jar is exhausted. Just without 
the glass jar, and at the same height as 
the iron armature mentioned above, is a 
magnet which revolves around the jar and 
thus sets the record in rotation. An are 
is passed between the gold plates, which 
vaporizes the gold and deposits it upon 
the record as it spins. In this way a thin, 
uniform coating of gold is obtained 
over the outer surface of the master rec- 
ord. The record is then removed and 
placed in a copper-plating solution, and 
a deposit of copper of one-sixteenth of 
an inch made, this process requiring sey- 
eral days. When a sufficient thickness 
has been secured the mould is taken out 
and the copper turned off to a true cylin- 
drical surface with the master still in it. 
This is then fitted into a brass shell, which 
forms the body of the mould, and the 
record is complete and ready for mould- 
ing after the master has been removed. 
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the moulding crew to carry out the next 
The moulding 
room is divided into a number of what 
To each 


process of manufacture. 


3” 


are technically termed “kettles. 
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congeals around the interior of the mould, 
the periphery of the film taking on the 
impressions of the gold-plated matrix. 
The mould is then taken out of the molten 
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kettle there is a crew, each member of 
which has his special work to do. The first 
step in the process of manufacture after 
the matrix has been perfected is to place 
the mould into a proper receptacle, which 
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After the gold-plated shell has been 
properly seated inside of the hollow brass 
inould the mould is placed in a proper re- 
ceptacle, and it then becomes the work of 


lowers it into a vat of molten composition, 
whereupon the molten material being at 
a much higher temperature than the 
metal mould, a thick film of composition 


bath and placed on a forming machine, 
when it goes through several operations 
which turn upon the inside of the record 
a thread which fits the mandrel which 
carries the record from right to left in 
the phonograph machine. After this 
thread has been properly made the mould 
is plunged into a chilling solution which 
causes the record to contract sufficiently 
to drop out of the mould. The record is 
then taken to another machine which 
simultaneously trims and finishes the 
rough ends of the record. Following this 
process the records are next placed upon 
a slowly rotating mandrel, where they are 
judged for accuracy as to roundness, true- 
ness to gauge and general perfection. The 
records are next taken to the department 
where they are sorted as to selection, and 
finally are carried upstairs, where they 
are wrapped and packed for delivery to 
the shipping department. 

The phonographs in use are mostly all 
operated by a spring motor. While the 
machine, as completed, is apparently a 
simple piece of apparatus, still there are 
quite a number of parts going into the 
building up of a perfect machine, and 
several’ of these parts have as many as 
twenty-five operations performed before 
they are completed. After the records 
are properly made, they are placed upon 
a mandrel which is rotated by means of 
a spring and clockwork. A sapphire but- 
ton or ball, of such diameter that it will 
engage the indentations which were made 
by the registering stylus on the master 
record, is fitted to a diaphragm or mem- 
brane which covers the neck of the phono- 
graph horn. As the sapphire button or 
ball is thrown into vibration by engaging 
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with these indentations on the rotating 
record, the diaphragm is thrown into vi- 
bration of a similar frequency, which, in 
turn, causes the condensations and rare- 
factions in the air which affect the sensi- 
tive organ of hearing, completing the 
cycle of operation. As the record is ro- 
tated it is moved from left to right by 
the mandrel nut which.fits over the thread 
on the main shaft. 

There is everywhere apparent in each 
of the several departments which are 
utilized in the production of the Edison 
apparatus the evident great demand for 
each article. The Bates and Edison num- 
bering machines are used in every city in 
the world, and the output annually has 
increased far beyond the most generous 
expectations. The Edison battery fan 
motor is a most popular piece of appa- 
ratus, and a large number of operators 
are kept continually busy supplying the 
demand. The kinetoscope still holds its 
own as an amusement feature in number- 
less resorts; but it is as regards the phono- 
graph that one is particularly impressed 
with the extent to which the general pub- 
lie will patronize a legitimate amusement 
feature. Within the past few years the 
demand and output have increased four- 
fold, and the factory is now workine 
twenty hours out of the twenty-four to 
supply the market for this scientific amuse- 





ment device. 
sen 
British Engineering Standards 
Committee. ‘ 
The British Engineering Standards 


Committee has already begun work, the 
result of which it is hoped will simplify 
and cheapen the manufacture of elec- 
trical machinery in England. Tn addition 
to the Electrical Plant Committee there 
are several subcommittees now sitting. 
The government is supporting the work, 
and has appropriated $15,000 toward de- 
fraying expenses. It has also appointed 
inembers to represent the different gov- 
ernment departments on the main Elec- 
trical Plant Committee and on the sev- 
eral subcommittees. 

The main Electrical Plant Committee 
met in July, 1902, and divided the work 
into four heads—physical standards, me- 
chanical standards, telegraphs and _tele- 
phones, and power. The last heading has 
heen subdivided into generation and 
transformation, transmission and distri- 
bution, and utilization; and the subhead 
of utilization has been further divided into 
light, traction, power, heat and electro- 
chemics. 

The following are the chairmen of the 
various committees: Electrical Plant 
Committee, Sir William Preece; subcom- 
mittee on motors, generators and trans- 
formers, Colonel R. E. Crompton; sub- 
committee on cables, R. Kaye Gray; sub- 
committee on telegraphs and telephones, 
John Gavey; subcommittee on electric 
tramways, A. P. Trotter; subcommittee 
on central station rules, C. H. Wording- 
ham. A small committee has also been 
formed under the title of subcommittee 
on the temperatures of insulating ma- 
terials, Dr. R, T. Glazebrook, chairman. 
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ELECTRICITY IN PLACER MINING. 


PLANT OF THE GOLDPAN ENGINEERING AND 
MINE SUPPLY COMPANY, BRECKEN- 
RIDGE, COL. 





BY JAMES E. JOHNSTON. 


The development of the vast mineral 
resources of Colorado has been very ma- 
terially aided in many instances by the 
ultilization of the energy of her mountain 
streams, electricity being the main medi- 
um of application. The intermittent char- 
acter of the flow of these streams, how- 
ever, has been the most serious drawback 
to the extended use of water power in this 
section of the Rocky Mountains. Still for 
some purposes, this is not as great an 
obstacle as might at first seem. This is 
especially so in the case of placer mining, 

















SUBSTATION OF GOLDPAN ENGINEERING AND 
Mine SupPPLY CoMPANy. 


which can only be prosecuted during the 
summer months, at which time, even the 
most insignificant of these streams, be- 
comes a veritable torrent. 

The Goldpan Mining Company, of 
Breckenridge, Col., has the largest placer 
mining plant in the state, if not in the 
United States. This plant, outside of the 
direct application of water under press- 
ure to the washing of the gravel and ele- 
vating same from the pit, is largely 
operated by electricity. 

Spruce Creek, some five miles above 
the present scene of operations, is the 
source of power. This is diverted from 
its natural channel and conveyed to the 
pressure box by means of a ditch some 
two miles long. From the pressure box 


to the generating station the water is con- 
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veyed in a steel pipe of varying diameter 
and thickness to suit requirements. The 
total effective head is 425 feet and the 
working pressure about 206 pounds. 

The generating plant consists of two 
200-kilowatt, alternating-current Westing- 
house generators, delivering two-phase 
current at 440 volts, and direct-connected 
to two Pelton water-wheels. 

The arrangement of these generators 
and wheels is novel and deserves mention. 
The wheels are set as closely together as 
possible to allow their extended shafts to 
pass each other. The shafts are thus 
parallel and of the same length and some 
four feet apart. On each end of each 
shaft is mounted one-half of a flexible 
coupling of the leather link type. At 
each end of this arrangement is placed 
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PoLe LINE OF THE GOLDPAN ENGINEERING 
AND MINE SUPPLY COMPANY. 


a generator which by a tension screw and 
guides can be placed so that its half 
coupling can engage with either shaft. 
Normally one generator will be used on 
each wheel, but the plan allows either 
wheel to be operated with eifher gener- 
ator and provides for emergencies that 
otherwise could not be met. 

Two exciters, each of capacity sufficient 
to excite both generators, are provided. 
They are direct-connected, each to a suit- 
able Pelton wheel. 

As a portion of the current generated 
is used in lighting the town of Brecken- 
ridge and the remainder is applied to mo- 
tor work of an intermittent nature, the 
switchboard is provided with two sets of 
busbars which allow of either multiple 
or separate running. This board is of 
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blue Vermont marble provided with a full motors at 220 or 440 volts, according to Transactions of the American Elec- 


line of measuring instruments of the long location, from a substation at Brecken- trochemical Society. 
scale type. ridge. The lighting of the town is from The third volume of the transactions of 


‘The raising transformers are located in 
a separate building and are of the West- 
inghouse oil-cooled type. The line press- 
ure is 10,000 volts, three-phase, it being 
the intention ultimately to cover greater 
transmission distances than is now done. 

The line is of No. 5 copper, two circuits 
of three wires each of one set of poles. 
(ijass insulators are used. 

‘The principal use in mining to which 
ihe power is applied is the driving of 
pumps, lighting the pit, ete. ‘Two elec- 
trically driven portable cranes are used 
in moving larger boulders, ete. These 
cranes are of the boom type, and are 


= 


equipped with variable-speed alternating- 
current type F motors capable of exert- 
ing thirty horse-power. One 150-horse- 
power constant-speed motor is used to 


drive a centrifugal pump and assists in 
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keeping the pit dry. There is also a well Suppty Company, BRECKENRIDGE, CoL. 

cuipped machine shop driven by a fifty-  2,200-volt mains, also from the same sub- the American Electrochemical Society is 
horse-power constant-speed motor. In _ station. being distributed. This contains the pro- 
ihis shop were made the large wrought- The plant has been in full operation ceedings of the spring meeting, held in 














INTERIOR VIEW OF THE GENERATOR STATION, SHOWING PLAN oF DRIVING FROM PELTON WHEELS, GOLDPAN ENGINEERING AND MINE 
SuppLty CoMPANY, BRECKENRIDGE, COL. 






sicel water mains used in the placer sys- for a short time only but has proven the New York city April 16 to 18. Although 
tem. wisdom of the outlay by materially reduc- the society has been organized but a little 
l)istribution of current is made to these ing the cost of the mining operation. over a year, it has a membership of 510. 
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Electrical Patents. 


A coil for dynamo-electric machines ' 


has been invented by Mr. Hermann F. T. 
Erben, of Schenectady, N. Y., and the 
patent obtained thereon has been assigned 
to the General Electric Company, of New 
York. This invention relates to a method 
of making heavy field coils for dynamo- 
electric machines, such as the series coils 
for compound-wound motors and gener- 
ators. The coil which is produced con- 
sists of a plurality of parallel layers of a 
flat copper conductor wound edgewise, 
the layers making one or more turns, as 
determined by the design of the machine, 
and connected in series or in parallel, as 
the case demands. If connected in 
parallel, the coil is, in effect, the same as 
a solid bar having the same cross-section 
as the combined layers; but it has been 
found that the mechanical difficulties in- 
volved in winding a solid bar of large 
cross-section practically prohibits such 
construction. In winding a coil composed 
of a plurality of parallel strips of small 
size the several strips might be wound 
simultaneously, each being run through 
its own tension device; but for large coils 
this is impracticable, owing to the diffi- 
culty of obtaining a winding machine 
sufficiently strong to bend all at once the 
full section of copper. This invention ob- 
viates this trouble, permitting the several 
The in- 
vention consists in forming the requisite 


layers to be wound successively. 


number of convolutions or layers of meta! 
separately, assembling them side by side 
in parallel relation, and securing their ad- 
jacent ends to suitable terminals. The 
inventor prefers to use a flat-sided con- 
ductor, such as a flat strip, of consider- 
ably greater width than thickness and of 
even dimensions throughout. To form the 
separate convolutions, he winds such a 
strip edgewise into a helical coil of a large 
number of turns, then cuts the coil into 
lengths, and then interweaves the lengths 
hy screwing them together until they all 
lie parallel with their ends flush. The 
ends of the layers are then soldered to- 
gether and to a terminal of proper cross- 
section. If a greater cross-section of coil 
is desired, a second coil of smaller or 
greater diameter can be similarly con- 
structed and slipped inside or outside of 
the other, the terminals of the two being 
connected in parallel. 

The Consolidated Wireless Telegraph 
and Telephone Company, of Philadelphia, 
Pa., a corporation of Arizona Territory, 
controls a patent issued to Cornelius D. 
Ehret, of Ardmore, Pa., on improvements 
in wireless signaling systems. By this 
system the electroradiant energy is re- 
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ceived upon a suitable receiving conduc- 
tor or conductors and produces therein 
fluctuating electric currents of a frequen- 
cy equal to that of the transmitted en- 
ergy. The receiving conductor is itself 
so adjusted as to its electrical constants 
as to be selective of energy of a prede- 
termined frequency, and associated with 
such receiving conductor or circuit are 
one or more circuits, each of which is also 
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adjusted as to its electrical constants as 
to be selective of currents of a frequency 
equal to that of the transmitted energy. 
These circuits are preferably arranged in- 
ductively in tandem with each other, and 
the capacity and inductance of the first 
circuit will produce a product equal to the 
product of the capacity and inductance 
of each succeeding circuit; but it is the 
inventor’s intention to have a relatively 
great capacity in the circuit nearest the 
receiving conductor or circuit while the 
inductance is relatively small. In the next 
circuit the capacity is relatively smaller 
and the inductance relatively greater, and 
so on in each succeeding circuit the ca- 
pacity becomes relatively smaller, while 
the inductance becomes relatively greater, 
the product of the capacity and induct- 
ance being the same for each circuit. Re- 
ferring to the accompanying diagram, A 











{ 
WIRELESS TELEGRAPH SysTEM. 
represents the usual aerial conductor of 
a wireless signaling system, between which 
and the earth-plate E is connected the 
primary P of the transformer. A may 
however, represent a metallic line conduc- 
tor of an ordinary telegraphic or signal- 
ing system, upon which have been im- 
pressed alternating currents of a definite 
frequency and controlled to represent a 


signal or message. S represents the sec- 
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ondary of the transformer, and in circuit 
therewith are the capacity or condenser 
K’, inductance L’ and the primary P’ of 
a second transformer. S’ is the second- 
ary associated with the primary P’, and 
in circuit therewith area the condenser 
K?, inductance L? and the primary P” of 
a third transformer. S” is the second- 
ary of this third transformer, in circuit 
with which are the condenser or capacity 
K3 and the inductance L’. The circuits 
just described are inductively connected 
with each other in tandem, and, as shown, 
the capacity of the several circuits be- 
comes progressively smaller, while the in- 
ductance becomes progressively greater. 
The product of capacity and inductance 
of each circuit is, however, equal to the 
product of capacity and inductance of 
every other circuit. The resistance of each 
circuit is maintained as low as consistent 
with other requirements. The inductances 
are shown as adjustable, and, in fact, 
these inductances are not the entire in- 
ductance of a circuit, inasmuch as the 
primary and secondary windings also con- 
stitute a portion of the total inductance 
of a circuit. ‘The capacities are also ad- 
justable. In shunt to the inductive L* is 
connected the wave-responsive device W’, 
which controls the usual local cireuit in- 
cluding the relay R’ and the source of 
energy B’. The relay R’ controls the local 
circuit, including source of energy b’ and 
recording device M’. In shunt to the con- 
denser K® is the wave-responsive device 
W, which controls the local cireuit em- 
bracing the source of energy B and the 
relay R. The relay R controls a local 
circuit, including source of energy b and 
recording device M. Condensers & are 
connected between the wave-responsive 
devices and the inductance L? and the 
condenser K* for the purpose of prevent- 
ing the relay batteries from normally en- 
ergizing the relays. With the product of 
the capacity and inductance K’ and 1/ 
being adjusted the circuit including them 
becomes selective of a certain message or 
signal represented by electroradiant en- 
ergy of a definite frequency. This se- 
lectivity is, however, not very sharp, be- 
cause of the relatively great amount of 
capacity. With the product of the ca- 
pacity and inductance remaining the same 
throughout the tandem circuits and pro- 
gressively increasing the inductance and 
correspondingly decreasing the capacity 
the selectivity becomes sharper and shar}- 
er. In consequence in the circuit includ- 
ing the inductance L*® and condenser K* 
the selectivity is the sharpest, and any 
stray or undesired harmonics will not pro- 
duce effects in this most sharply 
selective circuit to produce any false 
or undesired signal. It is of the 
essence of the invention, therefore, 
that the receiving circuits become 


progressively more sharply selective, to 
the end that none but the desired electro- 
radiant energy shall be able to influence 
the receiving apparatus. 
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Dr. Georg Egley, a German chemist, 
residing in Charlottenburg, Germany, has 
dovised a new process of smelting metals 
and metal compounds by means of elec- 
tricity. In the reduction of metals in the 
electrical furnace, especially in the 
preparation of nickel by reduction of pro- 
tovide of nickel in the electrical furnace 
in presence of carbon, the molten metal 
easily takes up carbon from the electrodes, 
thereby appreciably diminishing the value 
of the product. According to the present 
invention this inconvenience is avoided 
by the formation of a scoria of almost two 
centimetres thickness. This slag or scoria 
is composed of a substance which is 
chemically inert or undecomposable to as 
high a degree as possible at high tempera- 
tures and in the presence of carbon and 
metals which will not melt or which melt 
only with great difficulty at the tempera- 
tures at which the reduction of the nickel 
oxide takes place and is volatile only to a 
very small extent and which at the same 
time is a good conductor of electricity. 
(nder this invention a scoria or slag‘of 
this nature is formed over the lower elec- 
trode of an electrical smelting furnace 
previous to the smelting operation, and 
the facet that the same will remain solid 
or nearly solid at the melting tempera- 
tures will enable it to remain over the 
said electrode, and thus screen the metal 
formed at the reduction process against 
the absorption of carbon from the said 
electrode. Magnesia is a substance es- 
pecially well fitted for the formation of 
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such a scoria, being indifferent to high 
temperatures to a remarkable degree. The 
invention, therefore, adds to magnesia a 
substance conducting electricity in a cold 
state or at red heat and which is chemic- 
ally inert and non-volatile and undecom- 
posable at high temperatures—such, for 
example, as fluorspar, titanium dioxide, 
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titanium monoxide, or the like. Admix- 
tures of this nature materially add to the 
conductivity of the magnesia without 
lowering the melting point of the mixtures 
below the heat to which they are subjected 
in the smelting operation. The propor- 
tions in which these admixtures are added 
to the magnesia are about twenty to 
twenty-five per cent by weight. After the 
lower electrode, which in the case of con- 
tinuous currents is the cathode, is covered 
hy a scoria of the nature described, it is 
allowed to cool to red heat, and then the 
reduction of the protoxide of nickel is 
carried out, preferably, by 
current of low density. The current den- 
sity employed is preferably about two am- 
peres to the square centimetre, although 
good results may also be obtained at lower 
current densities. 

A new method of frosting glass bulbs 
or globes has been devised by Mr. Pat- 
rick Kennedy, of New York city, who has 


continuous 


assigned his entire interest to the Con- 
































4 
METHOD OF FROSTING GLASS GLOBES, 


solidated Railway Electric Lighting and 
Equipment Company. The object and 
purpose of the present invention are to 
produce on the inner surface of the bulb 
a frosted appearance, which may cover the 
whole of the said inner surface or only a 
part thereof, as will be hereinafter ex- 
plained. To effect this object according 
to the present invention the upright bulb 
is charged through its lower tubular stem 
with an etching or corroding acid—as 
hydrofluoric acid, for example—by press- 
ure on the body of said acid, and after it 
shall have produced the desired effect by 
corroding or etching the inner surface of 
the hollow bulb the acid is allowed to flow 
out by gravity, the pressure being balanced 
or removed. In order to cleanse the bulb 
thoroughly of the acid, the above opera- 
tion is repeated with water, which rinses 
out the bulb. This result may be effected 
by immersing the lower stems or necks 
of the bulbs in the acid or liquid in a 
closed receptacle and putting air press- 
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ure on the liquid, so as to cause it to rise 
in the bulbs to the desired extent, or it 
may be done by using an open liquid re- 
ceptacle and exhausting the air from the 
bulbs at their upper stems. 

The General Electric Company has 
purchased a patent recently granted to 
Mr. Augustus A. Ball, Jr., of Lynn, 
Mass., on a hoisting motor. This inven- 
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tion relates to hoisting apparatus, and its 
object is to provide a simple, compact and 
powerful machine of this class driven 
by an electric motor and comprising a 
self-contained piece of mechanism which 
can be moved about from place to place 
whenever wanted. Such a device is of 
special value in machine shops, where it 
can be mounted on an overhead track 
and used to hoist and convey heavy cast- 
ings and the like from one point to an- 
other ; in warehouses for lifting and trans- 
porting goods; in plants for handling ore, 
coal, grain; in quarries, dockyards and, 
in fact, almost every place where things 
have to be lifted and moved about. The 
machine comprises a screw which is at- 
tached to any suitable abutment, such as 
a rope, bar, beam or a trolley running on 
an overhead track, and in such a manner 
that while it may swing or rotate in any 
direction it will resist the end pull of the 
hoist. Concentric with this screw is an 
electric motor whose armature shaft is 
hollow to encircle the screw and carries a 
nut meshing therewith. As the motor re- 
volves it travels up or down on the screw. 
To increase its range of lift, the screw 
may be made tubular and the armature 
shaft may carry a second nut meshing 
with a solid screw rod sliding in and out 
of the tubular screw and arranged to be 
moved upward at the same time that the 
motor rises and to run downward when 
the motor lowers itself. This compound 
screw action gives a range of hoist prefer- 
ably about double the travel uf the motor. 
An automatic switch cuts out the motor 
when the hoist reaches the limit of its up- 
ward or downward movement. 
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BOOK REVIEWS. 
“Radium.” William J. Hammer. New 
York. D. Van Nostrand Company. Cloth. 
72 pages. 6 by 9 inches. Illustrated. Sup- 


plied by the ExectricaL RevIEw at $1.00. 


This is a reprint of a lecture delivered 
at the joint meeting of the American In- 
stitute of Electrical Engineers and the 
American Electrochemical Society. The 
author reviews the present state of our 
knowledge of radium and other radio- 
active substances, polonium, actinium and 
thorium. He takes up the subjects of 
phosphorescent substances and fluorescent 
substances, the properties and applica- 
tions of selenium, and the treatment of 
disease by the ultra-violet light. Certain 
of the suggested applications of selenium 
are ingenious and interesting, and the de- 
scription of the Finsen method of treat- 
ine skin diseases shows what has already 
been accomplished and indicates what 
may be expected. of light as a weapon 
against disease. 

‘Secondary Batteries.” An Engineer. Lon- 
don. Alabaster, Gatehouse & Company. Cloth. 


83 pages. 514 by 8 inches. Illustrated. Sup- 
plied by the ELectricaL REVIEW at $1.25. 


This little work is intended—so the 
front page informs us—as “a practical 
handbook for owners and attendants.” 
While there is some good and helpful in- 
formation in the book of the character 
that will be understood by the general run 
of battery attendants, there is a distress- 
ing lack of explanatory diagrams and 
figures, the methods of expressing the 
ideas set forth are crude, and the work is 
marred by its inconsequential character 
and absence of any regular order. Appar- 
ently the author simply put down ideas as 
they occurred and never rearranged them 
under any divisions or subjects. How- 
ever, it is, in spite of its faults, a good 
book for station men in charge of bat- 
teries to read and to follow, the matter 
being fairly reliable and trustworthy. 
The author insists throughout on the 
constant attention that should be given 
cells and on the absurdity of setting down 
records which do not represent actual ob- 
servations. While this may appear 
axiomatic, it is nevertheless true that 
many records are merely guesswork and 
this note of protest shows that “Engineer” 
has come frequently in contact with such 
alleged records and has been lead by them 
into devious and unprofitable deductions. 


‘*Alternate-Current Transformer.” F. G. 
Baum. New York. McGraw Publishing Com- 
pany. Cloth. 195 pages. 6 by 7%inches. 122 
figures and diagrams. Supplied by the Exxc- 
TRICAL REVIEW at $1.50. 


The number of works on the trans- 
former and theory of alternating currents 
already in existence is so great that there 
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is no room for a work on this subject 
unless the author has new methods of 
treatment of the complicated and mind- 
harassing phenomena that comprise the 
subject, which treatment helps to make 
clear in this branch of the art. Mr. Baum’s 
contribution to the present literature is, 
however, well warranted and his work is 
a step forward toward the ideal treatise 
on alternating currents in that he dis- 
cusses, to a large extent, the physica! 
facts. The ideal work on alternating-cur- 
rent phenomena will, it is hoped, some 
time appear and will take up the physical 
side of each question and from the actual 
phenomena as they appear to the mind’s 
eye, deduce the mathematical formule, 
which after all are merely the quantita- 
tive expression of the phenomena. Hither- 
to all the writers on alternating currents 
have proceeded the other way and de- 
duced a picture of the physical happen- 
ings from the solution of mathematical 


formulxz. While the work under review - 


does not by any means handle the sub- 
ject in the rational way indicated, it 
comes much nearer the mark than any 
book yet published. There are several 
good, practical formule from which the 
small and negligible factors have been 
eliminated, making them short, easily used, 
and sufficiently accurate for engineering 
computations. The complete formule also 
appear and nearly all are fully derived, 
making the mathematical work easy read- 
ing. The method of referring all actions 
in the transformer to the magnetic flux 
simplifies the general theory of this de- 
vice and it is also applicable to the in- 
duction motor. The chapters on “Repre- 
sentation of Pressure Relations,” “Regu- 
lation” and “Systematic Design” are par- 
ticularly good. The other chapters are 
“Elementary Principles,” “Simple Trans- 
former Diagram,” “Efficiency,” “Test- 
ing,” “Series and Constant-Current Trans- 
formers, Regulators and Compensation 
Voltmeters,” “Transformer Connections,” 
commercial types, and an appendix giving 
extracts from the underwriters’ rules. 
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Proceedings of the Engineers’ So- 
ciety of Western Pennsylvania. 
The May issue of the proceedings of the 

Engineers’ Society of Western Pennsyl- 

vania contains the following papers: 

“Commercial Gases for Power Purposes,” 

by Alexander M. Gow; “Power Economy 

of the Gas Engine as Influenced by the 

Fuel,” by William P. Flint; “Coal- 

Handling Machinery and Its Application 

to Steam Power Plants,” by T. F. Web- 

ster, and “The Evolution of the Deter- 

mination of Iron and Ores,” by H. M. 

Craver. 
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Production of Platinum in 1902. 

The report for 1902 to the United 
States Geological Survey on the produc- 
tion of platinum in 1902 is now in press, 
The report is in two parts, the first be- 
ing the report proper, by Dr. Joseph 
Struthers, and the second being a paper 
by Professor J. F. Kemp on platinum in 
the Rambler mine, Wyoming. 

The production of platinum from do- 
mestic ores in the United States decreased 
from 1,408 ounces, valued at $27,526, in 
1901—the largest output recorded by the 
Geological Survey since 1880—to ninety- 
four ounces valued at $1,814, the smallest 
production since 1893. In connection with 
the platinum there were also obtained 
from the ores twenty fine ounces of iridi- 
um, as against 253 ounces in 1901. The 
domestic supply of platinum in recent 
years has been obtained as a secondary 
product chiefly from gold placer deposits 
in Trinity and Shasta counties, Cali- 
fornia. It is reported that the metal oc- 
curs, though not in commercially rich de- 
posits, in many other gold placers of Cali- 
fornia, as well as in Washington, Oregon, 
Idaho, Montana, Colorado and Alaska. 
The Rambler mine, Wyoming, continues 
to attract attention, and during the year, 
a considerable quantity of the metal was 
collected, but not marketed, by the Wara- 
tah Minerals Company, at Kerby, near 
Grants Pass, Josephine County, Ore. 

The Russian sources of platinum sup- 
ply, which furnish about ninety per cent 
of the total consumption of the world, 
are comparatively limited. The platinum- 
bearing ores extend along the eastern 
watershed of the Ural Mountains in East- 
ern Perm and along the watershed far- 
ther south. 

The imports of platinum into the 
United States during 1902 were valued 
at $1,987,980 as compared with $1,695,- 
895 in 1901. 

Professor Kemp’s paper contains a bricf 
description of the situation, topography, 
and geology of the Rambler mine, wh(h 
is in Albany County, Wyoming, aboutt 
forty-five miles southwest of Laramie, 
near the headwater of Douglas Creek, in 
the Medicine Bow Mountains; a descrip- 
tion of the Rambler dike, and an account 
of the ore body itself. Great interest was 
excited late in 1901 and early in 1902 
by the finding of the platinum group of 
metals in the copper ore of the mine and 
by the separation from the ore of sperry- 
lite, diarsenide of platinum. The metal 
has not yet been extracted on the com- 
mercial scale. The paper is illustrated hy 
a map of the Rambler mine. 
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Power Developments at Niagara 
Falls. 

It is impossible to appreciate the ex- 
tent of the power developments going on 
at Niagara Falls at the present time 
without a visit to that important indus- 
trial centre. 

Every one is more or less familiar with 
ihe condition of the developments on the 
\merican side. The Niagara Falls 
ower Company will, ere long, have ali 
he machinery in its station No. 2 in- 
talled, which will give this company an 
‘vailable output of 105,000 horse-power. 
‘he Niagara Falls Hydraulic and Manu- 
acturing Company can deliver about 

1,000 horse-power with the machinery 

ready on the ground. 

It is on the Canadian side, however, 
iat the greatest developments are going 

Here three separate companies are at 

vork. The Canadian Niagara Power 
‘‘ompany, which is allied to the Niagara 
‘alls Power Company, is constructing a 
lant on the same general plan as that 
{ the latter.. The wheel-pit is now about 
omplete, the tunnel has been driven 
hrough and is being lined, and part of 
‘he hydraulic machinery is being put in 
place. This wheel-pit will accommodate 
live 10,000-horse-power units, but by ex- 
tending the pit the capacity of the sta- 
iion will be doubled. 

The second company to start construc- 
ion on the Canadian side was the 
Ontario Power Company. This com- 
pany will convey the water from an inlet 
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output of the station, when completed, 
will be 150,000 horse-power. In addi- 


tion to this, the Ontario Power Company 
has been granted the right to draw water 
from Chippewa Creek sufficient to gen- 
erate another 150,000 horse-power. 

The third company on the Canadian 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CLXIX—-A SHUTTER FOR AN X-LIGHT 
TUBE-BOX. 


In earlier notes I have explained the 




















Fie. 1.—SHuTTerR FoR X-Ligut TuBE-Box, OPEN. 


side is the Toronto & Niagara Power 
Company. The power-house of this com- 











Fig. 2.—SuHurterR FoR X-Licnt TuBE-Box, CiLosep. 


further up the river through pipes eight- 
een feet in diameter, placed underground 
in a trench. The power-house will be 
placed below the cliff near the Horseshoe 
Falls. The units will have an output of 
10,000 horse-power each, and the total 





pany will be erected on what is now the 
bed of the river. Here a wheel-pit will 
be excavated, and a tunnel driven to dis- 
charge the water below the Horseshoe 
Falls. The design of this station con- 
templates an output of 125,000 horse- 
power. 


advantage of using a shutter in taking 
photographs by X-light and given figures 
of shutters; the one to be described is a 
more convenient form. Figs. 1 and 2 are 














BACK OF SHUTTER FOR X-LiGHT TUBE-Box 


photographs of the shutter. Fig. 1 is a 
detailed front view of the tube-box slide 
(consult notes exlix, clv and clvi), with 
the opening of the diaphragm plate ex- 
posed by the action of the shutter. Fig. 
2 shows the same opening closed so that 
no X-light may escape from the tube- 
box. Figs. 3, 4, 5, 6 and-? are drawings 
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to explain the mechanism. Fig. 3 is a 
view of the back of the shutter, the slide 
of the tube-box having been removed. The 
leaf SL which closes the hole in the 
diaphragm plate is made of hardwood 
with a depression filled with white lead 
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SprraL Spring FoR Movine X-Licut TUuBE- 
Box SHUTTER. 
and japan until opaque to X-light. The 
moving force is a strong spiral spring 
SP, Figs. 3 and 4. One end is attached 
to the axis of the cam C, which moves 
the leaf SL, the other to the fixed sup- 
port FS, attached to the hard rubber plate 
supporting the mechanism of the shutter. 
Tension is made on the spring by turn- 
ing the handle forming the head of the 
axis of the cam; shown in Figs. 5, 6 and 
7. To prevent the action of the shutter 
from uncoiling more than one turn of 
the spring in closing the opening of the 
diaphragm plate, a stop ST is employed, 
Figs. 5, 6 and 7. To allow the spring to 
be wound to the proper tension the stop 
is turned back as shown by the dotted 
lines in Fig. 5. The shutter is ready for 
use (with the leaf SL closing the opening 
in the diaphragm plate), when the hook 
HK, Fig. 5, is in the very shallow notch 
NH. To open the hole in the diaphragm 
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DETAILS OF SPRING MECHANISM FOR X-LIGHT 
TUBE SHUTTER. 


plate a rubber bulb attached to the rub- 
ber tube RT, Fig. 5, is pressed. The air 
which is driven from the bulb enters the 
metal cylinder CY, forcing forward a 
piston that by the force of its impact 
drives forward the arm AP to the posi- 
tion shown in Fig. 6, releasing the hook 
HK from the notch NH, thus alluwing 
the spiral spring to turn the leaf SL until 
the opening of the diaphragm, Fig. 1, is 
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exposed. The hook HK,, Fig. 6, strikes 
against the catch SC, causing the open- 
ing of the diaphragm plate to remain ex- 
posed. ‘To close the opening in the dia- 
phragm plate, to shut off the beam of 
X-light, a second impulse is given to the 
bulb, which forces the arm AP forward 
to the position shown in Fig. 7, lifting 
the hook HK from the notch SC, Fig. 
6, allowing the leaf SL to close the open- 
ing in the diaphragm plate. When a 
more rapid action of the shutter is wanted 
the catch SC is turned up by means of a 
hanger. One impulse of the rubber bulb 
will then open and close the hole in the 
diaphragm plate. I have illustrated this 
shutter with care to make the construc- 
tion so evident that an ordinary mechanic 
could make one for any physician who 
was convinced of its utility. It is useful 
in photographing the chest and is well 











PosITION OF MECHANISM WHEN OPENING 
X-LicHt TUBE SHUTTER. 
suited for some therapeutic purposes, es- 
pecially in tube-boxes containing X-light 
tubes of the type described in note clxvili 
and used in treating two patients at one 
time. In the latter case the tube-box re- 
quires two shutters. 
iinlieScns 

Chlorine Smelting with Electrolysis. 

At the recent meeting of the Faraday 
Society, Mr. J. Swinburne described the 
new method of working sulphide ores, 
which he has developed in conjunction 
with Mr. Ashcroft. Essentially, the proc- 
ess consists in attacking simple or mixed 
metallic sulphide in a state of fusion with 
chlorine, whereby, under suitable condi- 
tions, sulphur is given off and may be 
condensed, leaving a simple or mixed 
chloride of the original metals. This 
chloride residue is then treated by chemic- 
al means, all its metallic constituents be- 
ing eventually displaced by zine, until 
the final zine chloride is ready to be 
dissociated by igneous electrolysis, giving 
the chlorine required to treat a further 
quantity of ore. The method recovers all 
the ingredients of the mineral as elements, 
except the iron and manganese, which are 
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obtained as their highest oxides. The 
former may be further treated to render 
it salable as an oxide paint, or may be 
reduced to yield pure iron. The only re- 
agent needed is zine chloride, zinc itself, 
or hydrochloric acid, as the case may be. 

The application of this process to the 
Broken Hill ores was explained. The ore 
is crushed and introduced into a ten-ion 
transformer which is an iron vessel lined 
with fire clay. Chlorine is led in at the 
base through a carbon tuyere, the main gas 
pipes being of iron. Exothermic decom- 
position takes place, rendering artificial 
heating unnecessary. The temperature is 
controlled by feeding the ore at the proper 
speed. By means of a chimney the vapor- 
ized sulphur is drawn to a condensing 
chamber, where it is deposited as a solid. 
The chlorine is pumped in at a press- 
ure of ten to fifteen pounds per square 
inch. At the end of the operation the ore 
melts and the gangue separates, usually 
floating. ‘The ore is then run into water 
and filter-pressed, the solution being as 
concentrated as the cloths will bear. In 
the press remain the gangue and the lead 
and silver chlorides, the former is sepa- 
rated, the latter is fused with lead to 
extract silver and any gold. The filtrate 
is treated with spongy copper to precipi- 
tate airy lead and silver in solution; with 
zinc, to .throw out the copper; with 
chlorine, to convert the iron into a ferric 
state, whence it is pracipitated as hy- 
droxide and zine oxide. Thus, an aqueous 
solution of pure zinc chloride is left, which 
is cautiously evaporated to dryness, and 
the residue fused. This is decomposed 
electrolytically in open vats where cheap 
anodes are used, before the bulk of the 
pure chloride is dissociated. The fused 
zine chloride derived from the lead sub- 











PostTIoN OF MECHANISM WHEN CLOSING 
X-Licut TUBE SHUTTER. 


stitution above is then incorporated with 
the rest of the salt, and the whole is elec- 
trolysed with a current of about four volts 
in closed vessels internally heated, which 
are kept under a slightly diminished at- 
mospheric pressure to prevent loss of 
chlorine. The cost of working the proc- 
ess is given roughly as $7.50 per ton, over 
and above the cost of electrical energy. 
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High-Speed Electric Traction on 
Railways. 

At the recent conference of the British 
Institution of Civil Engineers a paper 
upon high-speed electric traction was read 
by Mr. J. W. Jacomb-Hood. High-speed 
electric service is defined as “frequent 
communication, without . intermediate 
stops, between busy centres that are widely 
separated.” The speed of the trains must 
not be less than sixty miles an hour. 
Means that are adopted for such high- 
speed services must be equally available 
for a modified stopping service, as well 
as for freight and shunting services. 
While the advantages of electrical serv- 
ice are admittedly considerable for many 
conditions of traffic, a wholesale conver- 
sion of steam services is so difficult a fi- 
nancial problem as to be practically im- 
possible even if proved desirable. The 
subject divides itself into generation, con- 
sumption, transmission, distribution and 
collection of current. One of the vital 
questions connected with the power station 
is the economical limits of size of steam 
or gas generating units. After taking ac- 
count of the increased cost and losses in 
extended transmission lines, reason would 
seem to dictate that the power stations 
should be as widely separated-and as few 
in number as possible, to ensure a steadier 
load and a better load-factor. As regards 
driving motors, the practice of to-day 
seems to be in favor of a direct-current, 
series-wound motor with automatic field 
regulation. On the other hand, there is 
the alternative of a system that involves 
the use of smaller high-tension currents 
used in alternating, single or multiphase 
inotors that are limited to one or two eco- 
nomical speeds. It is difficult to foresee 
the effect that invariable speed would have 
upon the conduct of general railway busi- 
ness. For all classes of work, variable 
speed is to be preferred. The multiple- 
unit system will almost certainly be em- 
ployed for high-speed service, while elec- 
tric locomotives will be used for freight 
shunting and other general business. In 
the transmission, distribution and col- 
lection of current the greatest practical 
difficulties are met. The urgent need for 
economy makes overhead bare conductors 
suitable for carrying current at high volt- 
age desirable. Existing practice seems to 
show that a system of distribution to a 
third conductor rail best meets the needs 
of the case, but the existence of a third 
rail introduces troubles in the up-keep 
of the road and should be avoided if pos- 
sible. An overhead conductor system will 


be less unwelcome to the maintenance en- 


gineer and, from some points of view, has 
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advantages over any ground-collecting sys- 
tem. But if three-phase current is used 
the duplication of conductors presents 
another difficulty. Difficulties in the way 
of collecting comparatively heavy current 
from an overhead equipment appear to 
have been solved to some extent in the 
North Italian railways. Systems that have 
been advocated of collection from the 
primary conductor for use in a motor- 
generator on a locomotive seem attractive, 
as they would do away with substation 
difficulties. Further accumulator systems, 
though they may be useful and economi- 
cal for light branch services, are thought 
to have any promise for heavy general 
railway work. 








Automatic Control of Electric Cars. 


Recently a demonstration was made at 
Devonport, England, of a new system of 
regenerative tram-car control which has 
been designed by Mr. J. S. Raworth. The 
car had four wheels and weighed about 
nine tons. It was equipped with two 
1,000A Brush motors. The line upon 
which it was tried has a number of steep 
grades, varying up to ten per cent. The 
total length of level road does not exceed 
one-quarter of a mile in five mijes. All 
the cars have been equipped with hand 
brakes, slipper brakes and _ rheostatic 
brakes, but in spite of these precautions 
a number of serious accidents have hap- 
pened. 

The alternations made in the equip- 
ment are as follows: The field winding 
has been changed from series to shunt, 
with the addition of an auxiliary series 
winding. The motion of the power 
handle has been limited to the series 
notches. A speed control lever has been 
added, interlocked with the power lever, 
and an automatic switch has been intro- 
duced into the emergency circuit to cut 
out resistances when the line current fails. 
No change has been made in the arma- 
tures or any other connections. Power 
is applied by the power handle as hereto- 
fore, but more quickly. This gives the car 
a speed of from two and one-half to three 
miles an hour. The speed lever is now 
pushed forward slowly for acceleration 
up to fourteen miles an hour. Regenera- 
tion takes place automatically on a de- 
scending grade by pulling back the speed 
lever quickly. 

In descending a one to twelve grade 
the speed lever can hold the car steadily 
at two and one-half to three miles an 
hour. In the extreme backward position 
the speed lever releases the power handle, 
which instantly flies to the emergency 
stop and pulls the car up, without any 
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shock, to one mile an hour. The effect is 
exactly the same whether the trolley be 
on or off the line. In climbing a hill 
the effect of shutting off the current is 
that the car drifts slowly backward at one 
mile an hour. 

The net saving in energy obtained in a 
large number of trial runs is stated to 
be about thirty per cent, as measured on 
the car. Instead of 140 amperes, the maxi- 
mum demand on the line is reduced to 
eighty amperes per car. In descending 
hills the regenerative effect is usually 
forty amperes, though it sometimes rises 
to fifty amperes. There is no heating or 
sparking of the motors beyond normal. 
Mechanical brakes are superfluous, except 
to hold the car on the grade. The re- 
generative control is said to be quicker 
and more certain in braking than any of 
the brakes with which cars are now fitted. 

There are two handles on the controller 
—one for the field winding and the other 
for the armature. The latter can not be 
moved until the former is on the notch 
of the maximum excitation of the field, 
but it can then be advanced to any posi- 
tion. Resistance is gradually inserted into 
the field circuit to increase the speed by 
advancing the lever controlling the field 
resistances. Should it be desired to de- 
crease the speed or to cause the motors 
to generate and return current to the line, 
it is only necessary to move this lever 
backward. When this lever reaches a po- 
sition in which all resistance has been 
cut out, the armature lever flies back and 
breaks the circuit, unless it is purposely 
held forward. As shunt motors are used, 
current is returned to the line auto- 
matically when the car descends a grade. 
If the trolley comes off the line the 
motorman has merely to press a small 
handle attached to the field resistance 
lever, which switches in a series winding 
system of many turns of fine wire and 
short-circuits the motor. It is imma- 
terial in what position either lever is, or 
whether the car is running backward or 
forward when this operation is performed. 
Immediately the auxiliary series winding 
is connected, the car is pulled up almost 
to a standstill. The inventor states that 
it is possible to combine his system with 
the series parallel, and in this way obtain 


an acceleration as great as that given by 
the latter system. 
intsnien ti tiaiaiel 

There are several varieties of mica, 
some of which have commercial value 
when in merchantable condition. The 
most common is muscovite, or potash, 
mica. This is the ordinary mica of com- 
merce. By transmitted light it is various 
shades of yellow, green and brown, wine 
color, ete. 
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Metallurgy of Zinc. 

In this article Mr. J. Izart discusses 
the various metallurgical processes for the 
production of zinc. A review is given of 
the different electrolytic processes, none 
of which, however, is thought to meet the 
requirements. The difficulties encoun- 
tered in most of these are those of pro- 
ducing the zine in a solid metallic forin 
and purifying the electrolyte. Zinc, how- 
ever, can be produced in a solid deposit 
with very heavy current densities at low 
temperatures, but the consumption of 
energy and the high counterelectromotive 
force of polarization are given as the rea- 
sons why the electrolytic method has not 
replaced the older methods.—Translated 
and abstracted from the Revue Techno- 
logique (Paris), June 30. 

a 
The Heat Absorbed in the Electrolysis of 
Silver Salts and the Principle of 
Maximum Work. 

When a solution contains one part of 
silver nitrate and proportions varying 
from one to thirty-two of nitrate of cop- 
per for a hundred parts of water, the cop- 
per nitrate does not begin to decompose 
until the solution contains about thirty 
parts of copper to two of silver. By in- 
creasing the proportion of copper, a point 
is finally reached where the deposit con- 
tains one part of copper to two of silver. 
Where the solution contains eighty-seven 
parts of copper nitrate to two of silver 
nitrate, the deposit contains metals in 
equal proportions. According to Sprague’s 
law, the silver nitrate should be decom- 
posed first, followed by the copper salt, 
because the heat of the combination of 
copper nitrate is 52.3 calories and that of 
the silver is 17.4. If an acidulated solu- 
tion of hydrogen peroxide is electrolyzed, 
hydrogen is given off and water is decom- 
posed, but the peroxide is not reduced, 
although sixty-nine calories are required 
to bring about the former reaction, while 
the latter sets free 21.6 calories. These 
and other similar reactions have caused 
M. de Tommasi to state the following 
laws: “If a body is submitted to two 
chemical actions, that reaction which dis- 
engages the greater quantity of energy 
will take place, provided it can be started. 
Between two chemical reactions, that 
which requires the least heat or energy to 
start it will take place, even if it sets free 
less heat than the other reaction.” The 
author then enunciates the following law, 
which he calls “the principle of mini- 
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mum work”: Of several possible chemical 
reactions that which requires the least 
energy to start it will take place, what- 
ever the quantity of heat of reaction, if 


it be started.”—Translated and ab- 
stracted from UElectricien (Paris), 
July 18. 
# 
The Magnetic Rotation of the Plane of 
Polarization. 
From his magnetic-optical theory, 


Voight predicted that exceptional rota- 
tion of the plane of polarization in the 
neighborhood of an absorption band would 
take place under the influence of a mag- 
netic field. Mocaluso and Cordino have 
verified this deduction experimentally. 
Voight also stated that certain phenomena 
would be present, and this also was veri- 
fied. In this article Herr J. J. Hallo ex- 
plains the method used in this work, by 
which the quantitative law has been de- 
duced. Light polarized by means of a 
Nicol prism was passed, first, through the 
axis of a Ruhmkortf coil, between the 
pole-shoes of which was a sodium flame. 
The light then passed through a Fresnel 
double quartz prism which was placed be- 
fore the slit of a spectroscope. Immedi- 
ately back of the slit was the analyzing 
Nicol prism. The slit was placed at the 
focus of a concave mirror, which threw 
the rays in this way made parallel upon 
a large Rowland grating. The spectrum 
thus obtained is stigmatic and, in conse- 
quence, the double quartz prism gives in 
the spectrum a system of horizontal alter- 
nating dark and bright bands. As soon 
as the magnet is excited, the bands in 
the neighborhood of the sodium absorp- 
tion band are shifted in consequence of 
the rotation of the plane of polarization. 
The part of the spectrum in which the 
sodium lines are found is photographed, 
and this photograph is later enlarged five 
to seven times. On this photograph two 
rectangular axes are laid off, the axis of 
abscissa being parallel to the interference 
bands, and the axis of ordinates parallel 
to the absorption bands. The axis of 
abscissa is divided into half millimetre 
divisions, and the corresponding ordinate 
of the interference band for each of these 
points is read off. On each photograph 
the author found three interference bands, 
and the sum of their respective ordinates 
was taken as the mean. The deviation of 
a band from its original position at each 
point gives the rotation of the plane of 
polarization at this point. The results 
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of one experiment are given and their 
application explained.—Translated and 
abstracted from the Physikalische Zeit- 
schrift (Leipsic), July 15. 
a 
A New Detinning Process. 


A new process of separating tin from 
tin scrap has been devised by Twnyan, 
which differs from those hitherto pro- 
posed, as voltaic action, aided by atmos- 
pheric oxygen, is made use of. Coke is 
crushed to a coarse powder and saturated 
with a strong solution of common salt. 
Any excess of solution above that required 
to saturate the coke is drained off, as it 
is important that air should be able to 
penetrate readily through the mass. The 
scrap to be stripped may be placed in any 
receptacle or even piled upon the ground. 
It is covered with this coke powder. Action 
commences rapidly and is completed in 
a few hours. The pile of scrap should be 
stirred from time to time to bring all 
parts in contact with the coke. The scrap 
iron is then screened from the crushed 
coke, which is allowed to fall upon a fresh 
pile of scrap tin. The iron is washed 
to secure the tin, which forms a white, 
milky precipitate in water, probably hy- 
drated stannic oxide. No tin is found 
in solution as chloride. The moistened 
coke can be used over and over again, as 
long as it does not become too dry. The 
coke is not washed to secure the tin until 
sufficient is contained in the heap to make 
it worth while to clean up. The process 
is applicable to scrap of all sorts and all 
shapes, and it is said that a fairly com- 
plete separation of the tin is obtained 
at a very cheap rate——Abstracted from 
the Electrochemist and Metallurgist (Lon- 
don), July. 

a 


Electric Power Appliances in the Mines of 
Europe. 

There are few departments of engi- 
neering in which electricity renders more 
efficient aid than it does in the operation 
of a mine. In this article M. Emil 
Guarini gives a general survey of the field 
from the viewpoint of Continental prac- 
tice. The disadvantages of the older sys- 
tems were such that as soon as the possi- 
bilities of the application of electricity to 
mining were realized the field was actively 
entered by many large electric companies. 
The advantages of this power are, of 
course, the ease of transmission, the high 
efficiency, the conductors are readily 
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placed, the machinery is easy to operate, 
requires little attention and is reliable. In 
addition, the power station may be placed 
at the most advantageous position for eco- 
nomical running, there is no loss of en- 
ergy when the machine is not in operation, 
and the total number of employés may be 
considerably reduced. While many Con- 
tinental mines are electrically equipped, 
the author states that so far as he knows 


there is none which is operated through- . 


out solely by electricity. Nevertheless, 
every phase of work about the mine can 
advantageously make use of it—lighting, 
signaling, hoisting, drifting, ventilation, 
hauling and tramming, firing of shocks, 
the surface work, and ore treatment. In 
all of these operations electricity is a valu- 
able and economical auxiliary, because no 
other agent lends itself so well to the re- 
quirements of the industry, the unavoid- 
able losses are minimized, and the means 
are seldom wanting for the cheap genera- 
tion of electric power in a mine. In the 
choice of the type of motor to be used— 
whether direct or alternating current— 
both sides have their advocates and there 
are many excellent installations of both 
types. The author explains the various 
uses to which electricity may be put and 
the means for controlling the machinery, 
the types of generating stations which 
have been installed, and the accessory ap- 
paratus. The telegraphic systems which 
have been developed for mine use are 
interesting. Each station is usually pro- 
vided with a transmitter and a receiver. 
The receiver consists of a _ voltmeter, 
around the dial of which are arranged a 
number of signals or orders. The operator 
transmitting the order turns the crank 
of a magneto machine until the handle 
of the transmitter dial reaches the signal 
desired. The same signal is indicated on 
the receiver dial, and is usually accom- 
panied by as many strokes of the bell as 
the needle has advanced degrees. The 
operator receiving the signal repeats it 
back to the sender. A small dial and a 
short needle permit the transmission of 
quite a number of signals. The telephone 
instruments are usually loud-speaking, 
the receivers and transmitters proper be- 
ing closed by rubber stops when not in 
use. In noisy places the telephones are 
usually provided with movable receiver 
tubes which are drawn forward and ad- 
justed to the ears. A series of push-but- 
tons serves to keep the telephone in cir- 
cuit with the various lines. A great deal 
of mine signaling is done by simple 
sounders. For this service two bare wires 
are run from the signal bell at the hauling 
engine through the gallery where the 
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trams run. A piece of metal of any sort 
serves to complete the circuit at any point. 
The electrical transmission of signals pro- 
motes safety, makes the transmission of 
orders rapid, and establishes a bond be- 
tween the various parts of the mine and 
the office of the mine’s manager. —Ab- 
stracted from the Engineering Magazine 
(New York), August. 

a 
New Electricity Works of the Manchester 

Corporation, England. 

In this number of this series of articles 
describing the generating stations of the 
Manchester Corporation, the Bloom street 
station is taken up. This station is prac- 
tically an the original 
Dickinson street station, from which it is 
separated by an arm of the canal. It was 
erected mainly for the purpose of supply- 
ing power to the tramways, and presents 
a case where a power station is designed 
and completely equipped from the very 
start, there being no possibility of ex- 
tension on this site. This site is trap- 
ezoidal in shape, and the boiler room makes 
an angle with the engine room. The site 
is bounded on two sides by the canal and 
upon the other two by two streets. The 
power-house measures 172 feet by 36 feet, 
and contains eleven Babcock & Wilcox 
boilers set in six batteries. Each boiler 
is capable of evaporating 18,000 pounds 
of water per hour normally superheated 
100 degrees Fahrenheit. The boilers are 
fitted with chain-grate stokers, and over 
each boiler is a Green economizer. Above 
the economizers are the feed-water tanks, 
and over all are the coal bunkers. These 
are capable of holding 800 tons of coal, 
which is brought into the works in wood- 
en boxes, as is customary in that section, 
lifted by a crane which runs along the 
top of the bunkers, and dumped into the 
bunker where it is required. The engine 


extension of 


room measures 150 by 44 feet and 
is 36 feet 6 inches high to the 
crane rails. The generating plant 
consists of four Musgrave-Westing- 


house steam dynamos, each giving nor- 
mally 1,800 kilowatts at seventy-five revo- 
lutions per minute. The engines are verti- 
cal, cross-compound, condensing engines 
with Corliss trip-valve gear driven by 
separate eccentrics. Provision is made for 
controlling the valve gear of both cylin- 
ders by means of the governor, but it is 
customary to control the high-pressure 
cylinder only, operating the low-pressure 
cylinder at a fixed cutoff. The generators 
are large twenty-pole machines with a 
drum-wound armature and a commutator 
consisting of 900 segments. The field 
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frames are split vertically and are com- 
pound-wound. The machines supply cur- 
rent at 410 to 440 volts for lighting, or 
500 to 550 volts for traction. When used 
on a lighting load they are operated as 
shunt machines only, but as compound 
machines for the traction load. Each en- 
gine is provided with a separate surface 
condenser, the circulating pumps of which 
are driven by electric motors. The plant 
is connected to the Dickinson plant across 
the canal by means of cables carried in 
troughing over a gangway.—Abstracted 
from the Electrical Review (London), 
July 1%. 
2 
The Sterilization of Water by Oxygen Com- 
pounds of Chlorine. 

In this article Dr. Edouard Imbeaux 
describes the ozone sterilizing plants of 
Weisbaden-Schierstein and of Paderborn, 
a description of which has already ap- 
peared in the ELecrricaL Review. The 
author then takes up the sterilization of 
water by the oxygen compounds of 
chlorine. This method is interesting, as 
the chemical (bleaching powder) is a by- 
product of certain electrochemical proc- 
esses. A process was developed by Bergé, 
in which the peroxide of chlorine was pro- 
duced by treating potassium chlorate with 
sulphuric acid, but this has never found 
application, as the method is extremely 
dangerous. A process free from this fault 
is due to M. Howatson. In this, bleaching 
powder and perchloride of iron are 
brought together in solution. This gives 
calcium chloride, ferric oxide and _ per- 
oxide of chlorine, the latter acting as the 
oxidizing agent. The apparatus consists 
of two metallic towers containing each a 
double layer of sand, which acts as a 
filter. The lower layer is of coarse sand 
with the grains from three to four milli- 
metres in diameter. This is thirty centi- 
metres thick. The next layer is of equal 
thickness of sand with grains of about 
one millimetre in diameter. Over the 
two towers are the tanks containing the 
oxidizing reagent. From these tanks the 
reagent is allowed to drip into the pipe 
which delivers the water to the filters. The 
oxide of iron formed is deposited in a 
layer over the surface of the sand and 
arrests all solid matter and inorganic mat- 
ter destroyed by the reaction. The opera- 
tion of this apparatus is rapid and regu- 
lar. It should be cleansed daily by 
forcing a current of water through the 
filter in the reverse direction. A filter 
four metres in diameter will sterilize about 
a thousand cubic metres of water per 
day.—Translated and abstracted from la 
Revue Technique (Paris), July 10. 
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THE SITUATION REGARDING THE 
EDISON STORAGE BATTERY. 


A VISIT AND INTERVIEW WITH THE IN- 
VENTOR AT HIS LABORATORY. 


Any information regarding the Edison 
storage battery is read with interest, and 
with the idea of seeing whether there was 
anything new to be said on this subject. 
a representative of the ELecrricaL Re- 
view called upon Thomas A. Edison 
last week at his laboratory at West 
Orange, N. J. Mr. Edison was very busy 
at the time with one of the phonographs 
used in making the master records. This 
machine was misbehaving, and tests were 
being made to locate the trouble. After 
making a record from a grand piano, 
which was played for this purpose by an 
electric piano player, Mr. Edison passed 
the record through a phonograph and 
listened to it for some time. He then 
placed it under a microscope and examined 
it for mechanical defects. 

“You know,” he said, “there is nothing 
like a phonograph for giving trouble. The 
storage battery is nothing to it. That 
record is out less than the one ten-thou- 
sandth of an inch, but it is worthless. Now 
listen to this one,” he said, placing a 
moulded record in the machine. The piece 
was a duet and was certainly very fine. 
“Pretty good, isn’t it,’ said Mr. Edison, 
with a smile of satisfaction. 

When asked whether he had made any 
recent tests with his electrical automobiles, 
he said: “I have made some automobile 
tests recently, but these were purely auto- 
mobile tests, and not battery tests. We 
secured a large twenty-four-horse-power 
gasoline tonneau and took it out to see 
what it could do. We wanted to get some 
data for designing several machines for 
our own use. We ran this machine for al! 
it was worth, and by the end of the run 
all of us were nearly in a state of nervous 
prostration, and many times it looked as 
though we would never get home again. 
We took it over rough roads and up hills 
and down, and in places we made about 
forty miles an hour; but I don’t want to 
do it again. Talk about eighty miles an 
hour—Whew! I don’t want to try it. 
Why. when we turned a sharp corner I 
thought every time the machine was going 
over; and when we finally did pull into 
the yard I didn’t have strength enough 
to lift my cigar. But we got the data all 
right. Look here,” he said, picking up a 
small red leather-covered notebook, “this 
is automobile data.” He turned over a 


number of pages upon which there were 
tables and notes. A pocket at the back of 








ELECTRICAL REVIEW 


the book contained a number of curves 
showing the results of the tests. 

“That is all automobile data,” he said, 
“and I am going to build a good ma- 
chine. The machines built in this coun- 
try are too amateurish and are not at all 


_up to the best French machines. In fact, 


the French builders are three or four years 
ahead of the builders in America. For 
instance, the necessity of making the 
steering gear strong enough is just being 
recognized in this country. The French 
machines are much stronger than the 
American machines, although our roads 
are far worse than theirs.” 

“You are not going in for high-speed 
machines, are you?” 

“No,” said Mr. Edison, “I have had 
enough of that. These machines will be 
geared for twenty-five miles an hour, and 
they will make it right along. I be- 
lieve that with one of these machines 
1 will be able to beat, or, at any rate, 
keep up with any gasoline machine on a 
long run. If they run faster than my 
machine on a level, I will be able to go 
down hill just as fast as they will dare to, 
and for hill climbing, the electric motor 
is just the thing, so I will beat them 
there. On rough roads they will not 
dare to go any faster than I will; and 
when it comes to sandy places, I am going 
to put in a gear of four to one which I 
can throw in under such circumstances, 
and which will give me 120 horse-power 
of torque, and I will go right through that 
sand and leave them away behind! If 
the gasoline machine is stopped for any 
reason at all I will beat it easily. If they 
have no trouble whatever they may possi- 
bly beat me, though I doubt it. My ma- 
chine will not break down at all.” 

When asked the condition of the stor- 
age battery, Mr. Edison said that they 
were turning them out and selling them 
at present. 

“We are now making one set a day, and 
within a short time will be making two 
sets. We are not doing any advertising, 
because we have more orders than we can 
begin to fill. One large responsible auto- 
mobile company offered to take all that 
we could make. The public doesn’t seem 
to understand that it takes time to de- 
velop an invention. If there were nothing 
to be done except to invent the battery it 
would be easy, but it is when it comes 
to designing and making the machinery 
for turning out the battery in commercial 
form and quantities that it takes time 
and money. We had a good battery last 
fall and had the machinery for making 
it, but I found a method by which I could 
reduce the time for charging very greatly, 
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and this necessitated the remodeling of 
all the machinery; but it had to be done. 
Why, it took six years to put the incan- 
descent light on a commercial basis; it 
took eight years to develop a practical 
telephone, and it has taken sixteen years 
to make_a satisfactory phonograph and 
nine years for the typewriter. But 
the public doesn’t realize that, and think 
that as soon as a machine is invented it 
should be put on the market. Another 
thing that has held me back has been the 
difficulty in getting the kind of steel plate 
we need. We can get it all right, but we 
have to import it and pay a heavy duty. 
It is now being rolled in small quantities 
in this country by one firm, but machinery 
is being put in as fast as possible, so that 
we expect to have a satisfactory supply 
some time in the fall.” 

“The new battery, then, is much bet- 
ter than your old one, Mr. Edison ?” 

“It is better in that it has a higher 
charging rate. You can charge it within 
one hour enough to give seventy-five 


per cent of its total capacity. In 
fact, the battery for large delivery 
trucks can be charged _ sufficiently 


while the trucks are being loaded to en- 
able them to deliver their goods. This, 
of course, means practically an unlimited 
travel. There is one truck now operating 
in New York, owned by B. Altman & 
Company. It is a two-ton truck, and had 
formerly something over 1,200 pounds of 
lead battery. We put in 1,200 pounds of 
my battery some time ago, and before 
long found that this battery was unneces- 
sarily large. The man in charge decided 
to take out some of the cells. He took 
out one-half of them, I believe, leaving 
about thirty-six out of the sixty-six, cal- 
culating that this ought to give him a 
range of twenty-five miles, though he had 
some misgivings and thought it advisable 
to give it a thorough test for capacity be- 
fore sending it out. He started out from 
the barn and began to circle around Cen- 
tral Park. He had figured out that he 
could make the twenty-five miles before six 
o’clock and keep an engagement which he 
had, but when six o’clock came the bat- 
tery showed no signs of falling off, so he 
kept it going. He made _ twenty-five 
miles, thirty, thirty-five miles, and then 
he decided to take the truck back to the 
barn. At the end of the run he had made 
36.8 miles, and the batteries were just be- 
ginning to show a falling off in voltage. 
He had only something over 600 pounds 
of battery in that two-ton truck, and that 
gave him a range of travel of thirty-five 
miles,” 
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“Does the battery require much atten- 
tion?” 

“No,” said Mr. Edison, “it doesn’t re- 
quire any attention beyond seeing that 
the cells are kept full of water. You 
would think that any one would know 
enough to keep the cells full of water, 
particularly when a card is furnished with 
instructions to do so, but we had an ex- 
»erience with one man who was told to fill 
the cells from time to time, and who was 
not. told to do anything else; but still he 
didn’t do it. Of course, the water evapo- 
rated, the electrolyte fell, and the capacity 
of the cells ran down. He began to criticise 
the batteries, as they did not seem to be 
doing all that had been claimed for them. 
When we examined the battery there was 
only about one-third the volume of elec- 
trolyte that there should have been, and 
vet he thought the cells should give him 
the full capacity. When we filled them 
up with water they were all right again, 
ind now we are going to put on each cell, 
‘keep full of water.’ ” 

When asked whether he was thinking 
of bringing out a type of cell suitable for 
railway work, Mr. Edison said that he 
was satisfied, for the present, at least, to 
work on the automobile battery. They 
were very busy filling orders, and the 
question of adapting the battery to rail- 
way work would come later. 

He said: “It will be very useful there, 
particularly in operating extensions to 
trolley lines already built. The batteries 
would be an economy in railway work, be- 
cause a twenty-car system could be oper- 
ated continuously with twenty-six cars, 
six cars being charged while the other 
twenty were on the road. The battery 
equipment should be a part of each car, 
and should not be removed. At the end 
of the trip the car could be run into the 
shed and charged in one hour sufficiently 
to keep it on the road three hours. As 
against the cost of the six additional cars 
and the batteries, there would be the sav- 
ing in the transmission line. As yet, we 
have not detected any deterioration in the 
Of course, the efficiency of the 
automobile cell is not as high as would be 
the case for a battery intended for sta- 
tion work, because other things are sac- 
rificed in order to gain a high charging 
rate.” 

When asked whether he thought there 
would be any difficulty in reaching charg- 
ing stations when on a tour, Mr. Edison 
said that he did not think there would 
be within a short time. Charging stations 
are now being put in in various parts of 
the country, and this work will go on 
more rapidly as soon as there is a demand 
for current. 


cells, 
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He said, however, that he could not un- 
derstand why every one was going mad 
on alternating currents. In many cases, 
the large amounts of copper required in 
the direct-current system would, in the 
end, be found to have cost less than the 
transformers, ‘batteries and the other sec- 
ondary devices necessary for the alternat- 
ing system. 

In speaking of rectifiers for obtaining 
direct current for charging from an alter- 
nating-current circuit, Mr. Edison re- 
called his old device in which a third ter- 
minal had been introduced into an in- 
candescent lamp. <A direct current was 
obtained from the third wire. But he did 
not think the device could be made prac- 
tical. 

Mr. Edison is looking very well, but 
seems to have forgotten that he said last 
winter he was going to take a long rest. 
Evidently he can not resist the temptation 
to grapple with the many problems which 
arise in his laboratory. 
aad 


The Power Plant at Hamilton, 
Canada. 

The Hamilton Electric Light and Cat- 
aract Power Company’s steam power sta- 
tion in Hamilton, Canada, which will be 
used as an auxiliary to its water power 
plant at De Cew Falls, thirty-four miles 
distant, is to be equipped with the follow- 
ing machinery recently ordered from the 
Westinghouse Electric and Manufacturing 
Company: Two 1,000-kilowatt, two-phase, 
2,400-volt, 8,000-alternation, engine- 
type generators, each driven by a ver- 
tical Corliss engine furnished by the 
Goldie & McCulloch Company, of Galt, 
Ontario; one fifty-kilowatt motor-genera- 
tor exciter set for these alternating cur- 
rent generators, consisting of one seventy- 
five horse-power, two-phase, 400-volt, 
type C induction motor and a fifty-kilo- 
watt, 125-volt, compound-wound, engine- 
type generator, constituting a two-bear- 
ing set; also a switchboard consisting of 
two generator panels. In the receiving 
station of the Hamilton Light and Power 
Company, which adjoins the auxiliary 
steam power station in Hamilton, will be 
installed six 500-kilowatt, oil-insulated, 
self-cooling transformers with  trans- 
former panels, stepping down the current 
from 20,000 volts or 40,000 volts, three- 
phase, to 2,400 volts, two-phase. The en- 
gine-type alternators mentioned above 
will be operated in parallel with the 
secondaries from these transformers. For 
the water power station at De Cew Falls, 
the Westinghouse company will furnish 
two 5,000-kilowatt, three-phase, 2,400-volt 
alternators, which will be direct-coupled 
to water-wheels that are being built in 
Italy; two 100-kilowatt motor-generator 
exciter sets, each consisting of a 150- 
horse-power, 2,400-volt, type C induction 
motor, and two 100-kilowatt, seventy-volt, 
direct-current, compound-wound, engine- 
type generators, constituting three-bear- 








‘company’s lines. 
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ing sets; five 2,500-kilowatt, oil-insulated, 
water-cooled transformers, transforming 
from 2,400 volts, three-phase, to 22,500 
or 45,000 volts, three-phase ; together with 
the necessary switchboards to control the 
apparatus recently ordered as well as that 
already installed in the station, aggre- 
gating eight separate switchboards with a 
total of eighteen panels, these to be 
equipped with type F instruments and 
types C and B oil switches throughout. 
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The North-Eastern Railway System. 
Particulars have been given in previous 
notes of the conversion to electrical work- 
ing of a section of the North-Eastern 
Railway Company’s system near New- 
castle-on-Tyne. The work of equipping 
the permanent way is to be proceeded with 
forthwith, and the further details of the 
scheme herewith will prove interesting. 
Beyond the addition of the working con- 
ductor no alterations will be made to the 
running road. Experimental trips are 
anticipated by September next, and when 
the service is in full running order an 
average speed of twenty-two miles an hour 
will be maintained. Two electric locomo- 
tives will be employed to work the goods 
traffic. With regard to the construction of 
the new passenger cars, the sides of these 
will be built absolutely perpendicularly, 
and not sloping as is the case with ordi- 
nary steam trains, and the width of nine 
feet thus obtained will constitute the 
widest cars in England, of this descrip- 
tion. The bodies of the cars will be built 
at the company’s works, and the bogies 
will also be made in England to the de- 
sign of the North-Eastern Railway Com- 
pany’s engineer. The approximate length 
of route—single track—will be eighty 
miles. The arrangements for the supply 
of electric power were dealt with in my 
last notes. While on the question of the con- 
version of steam roads to electrical work- 
ing, it may be mentioned that the British 
Westinghouse Company has just secured 
the contract for the electrical equipment 
of the Werral Railway Company’s system, 
which has running power over the Mersey 
The equipment will be 
identical with that of the Mersey system, 
power probably being supplied from the 
same power-house. Mention may also be 
made of the power-house which has been 
temporarily erected by the District Rail- 
way Company for working the experi- 
mental trains, recently described in a 
separate article in the Exvectricat ReE- 
view. Really the plant is that which was 
used to operate the notorious experi- 
mental line at Earl’s Court before the 
arrival of Mr. Yerkes, at a time when no 
disagreement existed between the two 
owners of the Inner Circle. There are 
two Belliss engines direct coupled to Sie- 
mens two-pole compound dynamos which 
generate at 550 volts. The Babcock & 
Wilcox boilers work at a steam pressure 
of 175 pounds. The power-house also 
contains a 270-cell storage battery. 
London, July 25. 
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INDUSTRIAL SECTION. 


Hot-Wire Voltmeters and Ammeters. 

Recognizing the many advantages of 
hot-wire electrical measuring  instru- 
ments, the Stanley Electric Manufactur- 
ing Company, Pittsfield, Mass., several 
years ago purchased the patent rights to 
what this company claims to be the most 
successful instrument of this character 
ever produced. Since this time their 
value has been generally recognized, and 
over 10,000 of these instruments are now 
in use in all parts of the world. 

The action of a hot-wire instrument 





Fig. 1. -Hot-WrrRE AMMETER, WITHOUT 
CoveER. 


depends, as its name implies, on the 
elongation of a wire suitably suspended 
and connected in the circuit, due to the 
heat produced by the current flowing 
through it. Owing to the fact that they 
operate independently of magnetic in- 
fluences, hot-wire instruments are unaf- 
fected by the frequency of the current 
which they measure or by the wave-form, 
and they are correct on either direct or 
alternating-current circuits. Moreover, 
external magnetic fields due to the 
proximity of bus-bars, generators, etc., 
do not influence their action, and this 
instrument may be mounted wherever con- 
venient. 

Fig. 1 shows an “S. K. C.” hot-wire am- 
meter without the case, and the working 
parts may be clearly seen. The hot wire 
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proper which carries the current is made 
of platinum-silver, about six inches long, 
stretched between two terminals. Silver 
strips furnish auxiliary connections to the 
hot wire, so that the current has several 
paths in parallel through the same. Near 
the centre of the platinum-silver wire 
there is attached another wire made of 
phosphor-bronze, running to a terminal 
at the bottom of the instrument. Branch- 
ing from the phosphor-bronze wire is a 
strong fibre, which is looped around a 
jewel-mounted steel drum carrying the 
pointer, and terminating in the spring (as 
shown in the lower left hand of the illus- 
tration) which maintains it taut. 

Tt is well known that when a wire is 
stretched nearly straight between two 
points, the slightest change in its length 
causes a considerable change in_ the 
amount of slack. On the passage of the 
current through the platinum-silver wire, 
its elongation produces a_ considerable 
slack in the phosphor-bronze wire, and this 
slack is immediately taken up by the ten- 
sion of the steel spring on the fibre, the 
drum around which the fibre is looped be- 
ing thereby rotated in proportion to the 
slack taken up. Owing to this arrange- 
ment of the platinum-silver and the phos- 
phor-bronze wires, a very slight change 
in the length of the hot wire causes the 
rotation of the drum through a consider- 
able angle, and a scale of the usual di- 
mensions is obtained with a pointer of 
the usual length. The whole of the hot- 
wire movement is mounted on a plate 
made from an alloy whose temperature 
coefficient is the same as that of the meas- 
uring wire. ‘Therefore, the accuracy of 
the instrument is unaffected by external 
temperature changes. 

These instruments are inherently dead- 
beat in their action, and the addition of 
a damping magnet, shown in the illus- 
tration, makes them perfect in this re- 
spect. 

Ammeters for switchboard work are 
made in two different styles, one in which 
the working parts are mounted in a hard- 
rubber case with a plate-glass front, and 
one in which the working parts are 
mounted in an iron case. 

All ammeters are provided with a short- 
circuiting switch, such as is shown in Fig. 
2, by which the hot wire may be relieved 
of the current when it is not desired to 
take readings. Although this switch is 


in no way necessary to the successful 
operation of the instrument, it eliminates 
any possibility of a burn-out through an 
overload at times when the readings are 
not needed. Ammeters with a capacity of 
100 amperes or less can be provided with 
an automatic short-circuiting device which 
comes into play when the instrument is 
subjected to a heavy overload. 

Except in the special instrument de 





Fic. 2,—SHort-CrrcvuitTiIne SwItcu. 


signed for very low currents, only a small 
portion of the current measured passes 
through the hot wire, the main portion 
passing through a shunt of low resistance. 
For the switchboard type of instrument 
this shunt is external, and can be placed 
where most convenient. Figs. 3 and 4 
illustrate two styles of shunt, the latter 





Fig. 3.—AMMETER SHUNT. 


being for unusually large currents. Placing 
the shunt near the mains avoids the ne- 
cessity of running heavy conductors to the 
place where the instrument is located. By 
providing several shunts, the same in- 
strument can be used for widely differ- 
ent currents. In some cases the instru- 
ment can be marked with several differ- 
ent scales, or, where the shunts are of a 
convenient ratio, the proper scale can be 
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provided for one shunt and the readings 
multiplied or divided, as the case may be, 
when other shunts are used. For example, 
without a shunt the full scale readings 
may be three amperes; using a shunt, the 
full scale of the same instrument may be 
3,000 amperes. Shunts are ordinarily 
used with switchboard instruments on cir- 
cuits not exceeding 3,000 volts. On cir- 
cuits of over 3,000 volts, a series trans- 
former is used in place of a shunt. By 





Fic. 4.:—AMMETER SHUNT. 


this means the instrument is thoroughly 
insulated from the line, and the danger 
of shock to the attendant is eliminated. 

There are three types of series trans- 
formers. The dry type, shown in Fig. 5, 
is used on voltages up to 10,000 volts 
with currents of 15 to 300 amperes, and 
is very light and compact. This is 
mounted on a suitable marble base. The 
oil type, shown in Fig. 6, is mounted in 
an iron case large enough to give ample 
room for free circulation of oil about the 
coils of the transformer, and the me- 
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Fic. 5.—SerRrEs TRANSFORMER, Dry TYPE. 


chanical design is such that it can be 
placed upon the floor or upon suitable 
brackets. This type is used on voltage 
from 10,000 to 30,000, with currents up 
to 200 amperes. The third type, shown 
in Fig. 7, is used for voltages up to 10,- 
000, with currents from 400 to 1,000 am- 
peres. It is so constructed that it can 
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be mounted directly on the bus-bar, which 
thus constitutes the primary winding. 

The series transformers furnished with 
these instruments all have a secondary 
current up to three amperes, that being 
the current which the hot wire proper is 
designed to carry. When instruments are 
used with series transformers the leads 
running to the same from the instrument 
can be made any convenient length. 

“S. K. C.” hot-wire voltmeters present 


Fig. 6.—SERIES TRANSFORMER, 


quite the same appearance as the am- 
meters. They operate on exactly the same 
principle and exhibit the same inde- 
pendence of magnetic conditions and of 
external temperature changes. Instru- 
ments reading up to and including 150 
volts have their resistance mounted in the 
case. External resistances are used with 
instruments of a higher voltage. 
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per second, is used. At this load and 
periodicity the regulation of this trans- 
former is 0.6 of one per cent. Portable 
instruments are mounted in a finished oak 
case, provided with lock and key. Like 
the switchboard type, portable instru- 
ments are provided with a suitable means 
for bringing the pointer to zero. Labora- 
tory instruments, from which very ac- 
curate readings must be taken, are pro- 
vided with a mirror placed beneath the 





Oi Type, KNOcKED Down. 


seale, in order that the error of parallax 
may be eliminated. 





New Electric Turntable in Germany. 

A new type of electric turntable has 
been developed in Germany for use in 
railway yards. The apparatus consists of 
a small motor mounted on the side of a 
table. Motion is communicated to the 





Fic. 7.—SERIES TRANSFORMER, Bus-BAar TYPE. 


Ordinarily potential transformers are 
used for voltages above 750. For such 
service a special transformer of extremely 
close regulation, with a rated capacity of 
forty watts and designed for sixty periods 


latter through gears. A simple type of 
controller is placed at a convenient point 
on the turntable, and current for opera- 
tion is taken, by means of a trolley, from 
an overhead wire. 
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Some New Telephone Specialties. 

The accompanying illustrations show 
some telephone specialties which have been 
developed by the Eureka Electric Com- 
pany, Chicago, Ill. Fig. 1 is a view of a 
complete portable desk set. 
used either for central energy or series 


This can he 





Fic. 1.—PorTABLE Desk SET. 


and bridging magneto service. The stand 
is furnished either in full nickel-plate or 
polished and lacquered copper, the stand- 
ard being of solid engine lathe turned 
metal, highly finished. It is furnished 
complete with 
bridging hand generator in box, and ex- 
tension bell of any resistance. A view is 
of the Eureka triplet set. 


a terminal block, series or 


given in Fig. 2 





Fic. 4.—Parts oF RECEIVER. 


This instrument combines in a most com- 
pact form all parts in the complete talk- 
ing circuit of a long-distance telephone. 
It can be readily attached to any type of 
telephone, which will be appreciated by 
those having old-style telephones in which 
the generators and ringer movements are 
in good working order, but where the 
talking apparatus is not standard and up 
to date. This set is furnished with the 
Kureka long-distance non-packing trans- 
mitter, No. 20 Eureka receiver, long-dis- 
tance induction coil, automatic hook with 
heavy rim pattern, which decreases the 


Fic. 2.—TRIPLET TELEPHONE SET. 


ELECTRICAL REVIEW 
possibility of breakage. The permanent 
magnet is made from the very highest 
platinum contacts, adjustable transmitter 
arm with japanned iron retaining-box. 

The No. 20 receiver is shown assembled 
in Fig. 3, the parts of the receiver ap- 


pearing in Fig. 4. The shell of this re- 


ceiver is of the finest hard-blown rubber, 


highly polished. The cap is of the latest 
grade of magnet steel and is carefully 
finished in nickel-plate. 
soldered to a 


hardened and 


The 


special clip, ensuring positive connections 


cord terminals are 
between the electromagnets and the cords. 
The adjustable lug is made of brass, en- 
suring good wearing and permanent ad- 


It is stated that the re- 
ceiver is extremely simple to adjust, and 
that when once adjusted it will remain in 
This is stated to be a 
valuable feature, since the rubber is sus- 


justable features. 


that condition. 


ceptible to atmospheric changes, which 
cause a variation in the efficiencv of the 
instrument. To adjust the receiver it is 
necessary only to release one set screw. 
The acoustic chamber is large and of the 
correct design, giving the full benefits of 
a bipolar receiver. 

Fig. 5 illustrates a well-arranged chief 
operator’s toll line switchboard, 


Fic. 3.—RECEIVER ASSEMBLED. 
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Development in Direct-Current 
Meters. 
During the past year there appeared in 
these columns a description and data re- 
garding the development of the Halsey 





Fig. 1.—Drrect-CURRENT METER. 
direct-current meter. Several improve- 
ments have been made recently and the 
meter has been tested in a number of 
laboratories of technical institutions. It 
is stated that these tests show that al- 
though the 
meter is submerged and floats in mercury, 
and the field is that of a permanent mag- 
net, without a single turn of wire, the 


revolving element of this 


| SFRRReewee 


Ruveusene 


=e 


Fig, 5.—CatEF OPERATOR’S TOLL LINE SWITCHBOARD. 


accuracy curve is almost a straight line 
indicating that the friction of commuta- 
tion and supporting bearings is reduced 
to a minimum. It is said that the tests 
made at Cornell University and other in- 
stitutions the amount of current 
required to overcome the standing friction 
of station and maintain rotation varies 
from 0.03 to 0.04 of an ampere. 

Another striking characteristic of this 
meter is that its drop at full load be- 
tween the terminals is only about 0.007 
part of an ampere, and on this account it 
is possible to connect this meter up with 


show 














August 8, 1903 


a shunt of a very large carrying capacity 
for large switchboard meters. Mr. Hal- 
sey has just completed a 12,000-ampere 
meter of this nature for the works of the 


ELECTRICAL REVIEW 


ing illustration gives a view of the meter 
with its cover. This meter is one of the 
simplest of direct-current meters, consist- 
ing essentially of a plain copper-disc 





Fic. 2.—D1aGraM oF Accuracy CURVE. 


Carnegie Steel Company, at Youngstown, 
Ohio. 

An extremely high torque is claimed for 
this meter, amounting to 11,000 centi- 


armature submerged in the mercury bath 
so as to rotate freely in the concentrated 
field, maintained by the powerful perma- 
nent magnet, in a one-eighth-inch gap of 
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Armour Institute, by which it is shown 
that there is no point where there is an 
appreciable error between a point below 
any minimum commercial load to over- 
load. This meter is manufactured by Ed- 
ward S. Halsey, Chicago, Il. 





Large Wireless Telegraph and Tele- 
phone Factories. 

The accompanied illustration shows the 
factories of the Thomas E. Clark Wireless 
Telegraph and Telephone Company. The 
factory is located in Pontiac, Mich., and 
when completed will cover an area of 
nearly six acres. Pontiac is an active 
manufacturing town about thirty-five 
miles from Detroit, to which it is con- 
nected by steam and electric railways. 

The main office is 120 feet long by 50 
feet wide with a high basement and has 
a floor space of 2,400 square feet. 

The electrical laboratory is situated on 
a high point overlooking the surrounding 
country and will be fitted with an aerial 
tower 250 feet high. This building will 
be used for the experimental work, which 
is being carried on actively and con- 
tinuously. The factory will be thoroughly 
equipped with the best machinery, which 
is now going on. 

The active management of the com- 























LARGE WIRELESS TELEGRAPH AND TELEPHONE FACTORIES. 


notre dynes, with infinitesimal mechan- 
ial friction. 

This meter is virtually an ampere- 
hour meter, geared and calibrated so as 
to show directly upon its face the num- 
her of watt-hours that have been passed 
through it at the constant potential for 


which it is calibrated. The accompany- 


about one circular-inch area. This arma- 
ture disc is made to rotate by the current 
being led to it and through it by the mer- 
cury at the centre of this concentrated 
field. 

Fig. 2 is a diagram of an accuracy curve 
described by a twelve and one-half am- 
pere, 110-volt meter, that was made at 


pany consists of Thomas E. Clark, presi- 
dent and general manager, and Gustave 
F. -Recfstahl, secretary and general su- 
perintendent, and from the announced 
plans of the company and well-known en- 
ergy of its officers substantial results may 
be expected in the development and appli- 
cation of wireless telegraphy. 
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National Electrical Contractors. 

A photograph of a few of the gentle- 
men attending the convention of the 
electrical contractors is presented on 
this page. This group was taken at De- 
troit during the convention week, July 
14 to 17, and includes several of the offi- 
cers of the association. There were about 
six hundred in attendance at the conven- 
tion, and the occasion was a highly suc- 
cessful one and important in its influence 





ELECTRICAL REVIEW 


About two years ago the initial instal- 
lation was made of a 150-kilowatt, 3,000- 
alternation, 200-volt, belted type West- 
inghouse alternator, together with exciter 
and switchboard, and also about 150 
horse-power in Westinghouse induction 
motors, ranging in capacity from three to 
twenty horse-power. These motors are 
used to drive the various machinery used 
in the manufacture of this brand of 
smoking tobacco. 
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control of all three generators, and also 
the necessary feeders. 

By having three generators of the 
above sizes it is enabled to shut down cer- 
tain generators when only a few depart- 
ments in the factory are in actual opera- 
tion, thus making a highly economical 
plant. Previous to the installation of 
electrical apparatus, when it was found 
necessary to operate one division of the 
factory overtime or if it was found «d- 





A Group OF MEMBERS OF THE NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION—PHOTOGRAPHED AT DETROIT. 


on electrical work of all kinds in the 
future. 


————_->>e—__— 


Electrical Installation at Durham, 
N.C. 

The Blackwell’s Durham Tobacco Com- 
pany has recently placed an order with 
the Westinghouse Electric and Manu- 
facturing Company for an alternating- 
current generator, seventy-five kilowatts 
capacity, 250 volts, 3,000 alternations, 
500 revolutions per minute, this being the 
third generator ordered by this well- 
known tobacco company for its factory at 
Durham, N. C. 


The original electrical installation 
proved so successful that last year the 
tobacco company decided to install an ad- 
ditional generator and ordered a West- 
inghouse seventy-five-kilowatt, two-phase, 
220-volt, 3,000-alternation, belted gen- 
erator, complete with switchboard. This 
was arranged to run in parallel with the 
previous generator. 

The factory has now been further en- 
larged and it was found necessary to in- 
crease the output of the combined plant 
which led to the placing of this recent 
order for a seventy-five-kilowatt generator 
and a new switchboard arranged for the 


visable to shut down some other depar'- 
ment and operate the rest of the ma- 
chinery, there was a constant loss in tlie 
shafting due to the fact that all of the 
line shafting had to be run to operate 
one part of the factory. Under the pres- 
ent arrangement the departments can be 
operated or not as desired without operat- 
ing any useless shafting. 


From tests taken at this plant about 
a year ago, it was found that with the 
power required for the old factory and 
also for two new buildings the friction 
load was fifteen per cent less than when 
the old building alone was driven by shaft- 
ing method, 
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CURRENT ELECTRICAL NEWS 











DOMESTIC AND EXPORT. 


NEW AUSTRALIAN ELECTRIC TRACTION SYSTEM PRO- 
JeCTED—It is reported that an electric railway will be constructed 
from Melbourne to Whittlesea via Fitzroy. The distance is twenty- 
six miles. The scheme contemplates a continuous tramway between 
Whittlesea and a suitable terminus in Melbourne and the total cost 
o: construction and equipment is put at $850,000. 


BIG ELECTRIC LINE PROPOSED FOR MONTANA—The Butte 
& Saimon River Electric Railroad Company, with a capital of 
$” ‘00,000, has been incorporated at Helena by P. B. Moss and other 
es-.ern Montana men. The company proposes to build a railroad 
o: 187 miles from Butte to a point in the Salmon River country in 
{<-ho at or near the mouth of the North Fork, by the way of Horses 
Prairie and Lemhi Pass. 


TO BUILD ELEVATED TO BRIGHTON BEACH—The Brook- 

1; Rapid Transit Company announces that it will spend $1,000,000 

i; the reconstruction of the old Brighton Beach line. Under the 

is, the company must do away with all grade crossings. It has 

been found impossible to depress the tracks, so the problem was 

with a plan to make the road an elevated one from Prospect 
fock to the beach, where it now runs on the surface. 


OMAHA ELECTRIC LIGHT DEAL—The Omaha Electric Light 
aii Power Company, a recently organized $3,000,000 corporation, 
hus taken over the property of the Omaha Thomson-Houston Elec- 
tiie Light Company, together with the two lighting companies of 
Council Bluffs. Floating indebtedness of $400,000 and bonded in- 
d»>tedness of $298,000 will be taken up and new bonds to the 
extent of $1,500,000 issued. The new company is ‘organized under 
the laws of the state of Maine and a number of its heavy stock- 
holders are residents of Boston. It is announced there will be no 
change in the management of affairs of the concern. 


RECEIVERS’ CERTIFICATES TO BE ISSUED—lIt is an- 
nounced that four million dollars worth of receivers’ certificates 
will be issued by the receivers of the Union Traction Company, of 
Chicago. Judge Grosscup has authorized the issue, which will be 
used to take up the floating indebtedness of the company and the 
underlying concerns, the West and North Chicago corporations. The 
indebtedness thus will become an obligation of the court, and must 
be paid before the reorganization is undertaken. Notices of the 
stockholders’ meeting of August 19 have been sent out. There are 
7,000 stockholders, and each will receive about four pounds of mail, 
consisting of documents pertaining to the plans and history of the 
street car companies. 


WIRELESS COMPANIES’ DISPUTE—A cable despatch states 
that the German Wireless Telegraph Company, which was re- 
cently organized through the amalgamation of the Slaby and 
Braun systems, has issued a statement regarding Signor Marconi’s 
utterances on the possibility of the German company intercepting 
Marconi messages to England. It is stated that Marconi’s opinion 
that such interception is only possible if the German company’s 
stations are erected in England is erroneous. The German com- 
pany says that all that is necessary is to erect a strong station on 
the shores of the Baltic or the North Sea, attune its receiving 
wires to Marconi’s station at Poldhu, Cornwall, and it would be 
impossible for Marconi to receive transatlantic messages. 


TO ATTEMPT TO CROSS ARCTIC CIRCLE—Mr. and Mrs. 
Charles J. Glidden, of Lowell, Mass., left Copenhagen on July 29 
in their automobile in an attempt to make a trip in the Arctic 
zone. The United States consul accompanied them to Elsinore 
and arranged for their safe passage across the country. The route 
lics through Christiana and thence northeastward to Bergen, 
From there the direction will be changed to the northwest through 
Trondjham, from where the dash across the Arctic line will be 
made, Beleren being the objective point. This town is about 
thirty miles north of the Arctic circle. The return trip will be 
made through Denmark, and after a trip through Holland and 


Germany they will go to England. Mr. Glidden was well known 
in telephone circles for a number of years, being at the head of 
the Erie Telephone and Telegraph Company. 


NEW CUBAN ELECTRIC COMPANY—The Havana Electricity 
Company, Limited, has been organized in London with a capital 
of $1,500,000, for the purpose of adopting an agreement with Don 
Tiburcio Castaneda and La Compania de Electricidad de Cuba to 
construct, equip, develop and control railways, tramways, electric 
light, telephone and telegraph works and other public and pri- 
vate works in Cuba and elsewhere; to acquire all or any part of 
the shares and bonds of La Compania de Electricidad de Cuba, 
which is organized under the laws of Cuba and has a concession 
for the establishment in Havana of an electric plant; to acquire 
shares and obligations of any other company, and to carry on the 
business of supplier of electric light, heat and power, and a gen- 
eral electrical business. The registered offices of the company are 
in London. 


NEW YORK-BOSTON TROLLEY—A “decision of Judge Elmer 
in the Superior Court, granting a trolley charter to build an elec- 
tric road from Montowese, a small town a few miles north of New 
Haven, to Wallingford, five miles further north, closes the last 
gap in the trolley line from New York to Boston. With the com- 
pletion of this line a through service will be established between the 
two cities, with the exception of perhaps one change. The dis- 
tance by trolley is 251 miles, and the quickest time in which the 
trip can be made is twenty hours. The road passes through the 
most picturesque part of Connecticut and Massachusetts. From 
Boston to Worcester the line runs along the Charles River, through 
expanses of farm land. At Springfield the course of the Connecti 
cut River is followed to Hartford, and from Hartford to New 
Haven the route is by way of New Britain. From New Haven to 
New York the trolley line follows the New York & New Haven 
road in an a:most parallel line. 


PROPOSED REGULATIONS FOR THE OPERATION OF 
TROLLEY CARS—The New York Times comments as follows on 
the question of the operation of urban and suburban trolley roads, 
which is now attracting attention in the state of Massachusetts. 
“Urban and suburban trolley lines, despite their many similarities, 
are yet made quite different things by the difference of the condi- 
tions in which the service is conducted, and especially by the 
higher speed invariably maintained in che country. The general 
failure to recognize this fact is at the bottom of many of the 
accidents daily occurring on the suburban lines, which, be- 
ing in reality under-sized railroads instead of over-sized street 
car companies, follow the methods of the .atter at the great peril 
of their passengers. There is, therefore, pertinency, if not any 
large amount of practical wisdom, in some suggestions just made 
in an open letter sent to Governor Bates, of Massachusetts, by 
Mr. W. H. Wheeler, of Worcester. Mr. Wheeler wants the legis- 
lature to see to it, first of all, that no motorman shall be employed 
on a country trolley line until he has had two years’ experience, 
and has, besides, proved to a state licensing board that he is able 
to do the right thing in an emergency as well as to manage his 
car when no dangers are in sight. Just how the test is to be 
made is not revealed, and not much would be revealed by pre 
arranged difficulties. Still, something could be done in this di- 
rection, and the idea has certain merits. In the next place, Mr. 
Wheeler would have the state pass a law forbidding one rapid 
transit car to follow another at a less distance than 100 yards— 
which seems extremely close—and ordering the equipment of all 
such cars with a double set of air brakes, so that one could be 
used in case the other failed. That, we fear, is a counsel of per- 
fection and not to be expected while the world and corporations 
remain what they are. It must be remembered, however, that the 
transportation companies, for the very best of reasons, are struggling 
with many another problem, and legislative interference should be 
slow and cautious in matters. upon which the practical expert 
alone has a right to speak the final word.” 
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ELECTRIC LIGHTING. 
PLAINFIELD, WIS.—T. Starks and F. V. Skeel will light the 
village by electricity. 


HUDSON, MICH.—The North Adams council has let the con- 
tract for the village lighting plant. 


BOSTON, MASS.—The Pittsfield Electric Company will increase 
its capital stock from $100,000 to $150,000. 


BETHEL, OHIO—This town will install an electric lighting 
plant, $8,000 in bonds to be issued for the purpose. 


CARROLL, IOWA—A_ twenty-five-year franchise has _ been 
granted to the Carroll Electric Light and Power Company. 


RICHMOND, IND.—The Richmond Light, Heat and Power Com- 
pany announces that it will double the capacity of its plant. 


RALEIGH, N. C.—Burlington has decided to issue bonds to the 
amount of $18,000 for the purpose of installing an electric light 
plant. 


MARION, OHIO—The Marion Railway, Power and Lighting 
Company announces that it will build a $350,000 power and light- 
ing plant in this city. 


RIVER ROUGE, MICH.—At a special election it was decided 
to issue bonds to the amount of $28,000 for the purpose of build- 
ing a municipal electric plant. 


NEEDHAM, MASS.—The town selectmen have signed a con- 
tract with the Greendale Chemical and Electric Lighting Com- 
pany for street lighting for five years. 


PORTSMOUTH, OHIO—The contract for erecting a $100,000 
power-house has been let by the Portsmouth Street Railway and 
Light Company, and work will commence at once. 


FAIRMOUNT, IND.—Nearly all the money necessary for the 
building of the city electric plant has been subscribed, and it is 
hoped to have the plant installed before the winter. 


MERIDIAN, MISS.—Work has been commenced on the new 
power-house which is being erected by the Meridian Light and 
Railway Company, and will be pushed with all possible speed. 


WOONSOCKET; R. I.—The city has entered into a five-year 
contract with the Woonsocket Electric Machine and Power Com- 
pany to light the streets. The city is to pay at the rate of forty 
cents per light per night, and also has a contract for incandescent 
lights at $30 a year per light. 


FORT WAYNE, IND.—The city of Fort Wayne has entered 
into a contract with the Fort Wayne Electric Light and Power 
Company to light the streets. The city is to use 324 arc lamps 
and to pay at the rate of $75 per lamp per year. The contract is 
to continue in effect until January 1, 1935. 


NASHVILLE, TENN.—For the first six months of the present 
year the operation of the city electric plant, including the expendi- 
tures made for additions and equipment, has been $36,525.38. This 
does not include $6,137.90 expended for gas light and $3,000 inter- 
est on the $150,000 bonds issued for the purchase of the plant, which 
would make the total expenditure of the light department under 
municipal ownership for six months $45,663.28. 


HAVERHILL, MASS.—An order has been issued by the Board 
of Gas and Electric Light Commissioners, sustaining an appeal 
by the Haverhill Electric Company from a decision of the board 
of aldermen of Haverhill in favor of the Haverhill Illuminating 
Company, and annulling the action of the Mayor and aldermen 
in granting the Illuminating Company the right to carry on the 
business of supplying electric light and power in the city. 


MARINETTE, WIS.—The Penn Mining Company, of Norway, 
Mich., will, it is stated, shortly start the work of harnessing the 
water power at the mouth of the Sturgeon River at Norway, just 
across the line from Marinette County. A bill was passed in the 
last Wisconsin Legislature to allow it to build a dam in Marinette 
and Menominee counties. Plans have already been drawn for the 
improvement, which will cost over $500,000. Electric power will be 
developed for running the mines, and it is also planned to light 
Norway by electricity and later build an interurban line to connect 
all the Menominee range towns. 


ELECTRICAL REVIEW 
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ELECTRIC RAILWAYS. 
PITTSBURG, PA.—The new line of the Pittsburg Railways 
Company to Trafford City has been opened. The distance is about 
eighteen miles, and the time taken is one hour and twenty minutes, 


PHILADELPHIA, PA.—A charter has been issued by the state 
department to the Central Pennsylvania Traction Company, of 
Harrisburg, with a capital of $2,100,000, to operate the lines o! the 
Harrisburg Passenger Railway Company and the East Harrisburg 
Street Railway Company. 

EVEKETT, WASH.—It has been officially announced that the 
Everett Improvement Company, which has for some time contem- 
plated building a trolley line from Everett to Snohomish, has lexsed 
the branch line of the Northern Pacific between the two cities, and 
will immediately install the service. 


JAMESTOWN, N. Y.—Active work has been commenced o: the 
proposed trolley road from Jamestown to Mayville. A new pcwer- 
house is being erected in this city, and substations will be er=:ted 
at Ashville, Stowe and Mayville. It is stated that the road wi!! be 
in operation before the end of the present season. 


MARION, IND.—Joshua Strange has been granted a fran:hise 
by the county commissioners to build and operate a passe:ger 
and freight electric line from Marion to Van Buren, and thence 
south to Upland. The franchise is for fifty years and the roz’ is 
to be in operation by September, 1905. The power-house will 
probably be located in Marion. 


BANGOR, ME.—The railroad commissioners have granted a 
charter for an electric railroad between Presque Isle and Perham, 
both towns in Aroostook County. The road will be sixteen miles 
long, and will be intended primarily for the transportation of farm 
products, although passengers and mails will be carried. It is 
stated that the capital stock has been subscribed almost entirely by 
farmers along the route. 


ANDERSON, IND.—A mortgage for $5,000,000 by the Indiana 
Union Traction Company to the Girard Trust Company, of Phila- 
delphia, has been filed for record here. It secures a bond issue 
by the Indiana company and is payable thirty years from July 1, 
1903. The mortgage covers existing systems leased by this com- 
pany and such additional lines as may be built in eight counties 
named out of ninety-two in Indiana. 


PAWTUCKET, R. I.—The Rhode Island Company has issued an 
official statement to the effect that it will expend $1,004,070 in the 
reconstruction of the local street railway system. This will in- 
clude the cost of laying about thirty-two miles of standard gauge 
track, new rolling stock, and $100,000 which the company is to 
pay the city toward the widening of Main street. In return, the 
company receives exclusive franchises in the city until 1913. 


ALBION, ILL.—Articles of incorporation of the Southern Elec- 
tric Railway Company have been filed for the record. The com- 
pany has a capital of $50,000, and proposes to construct an electric 
railroad from East St. Louis through the counties of St. Clair. 
Clinton, Washington, Marion, Jefferson, Hamilton and White to a 
point on the Illinois side of the big Wabash River, at or near the 
town of Maunie. The principal office of the company will be lo- 
cated at Mount Vernon. 


HARRISBURG, PA.—It is stated that New York capitalists have 
become interested in the building of a new trolley line from Steel- 
ton to New Cumberland, and thence to Bowmansdale and 
Mechanicsburg, with a branch line from Bowmansdale to Diils- 
burg. The road will be twenty-three miles long and will touch 
the following towns: Mechanicsburg, Kollerton, Shepherdstown, 
Bowmansdale, Lisburn, Silver Lake Park, Lewisberry, New Mar- 
ket, New Cumberland and Steelton, Bishop’s Park, Siddonstown, 
Mount Pleasant and Findley’s Church. 


MUNCIE, IND.—The Consolidated Traction Company, which 
is now building a line to Crawfordsville, by the direct route 
through Jamestown, will, it is stated, build a line from Crav- 
fordsville to La Fayette, and extend the Indianapolis-Crawforés- 
ville line on to Danville, Ill., through Veedersburg and Covington, 
and will build a coal road from Crawfordsville down into Parke 
County. The road will be a coal-carrier into Indianapolis. It is 


probable that the road into Parke County will be pushed on ‘o- 
Rockville, where it will connect with the Danville company’s line 
into Clinton and Terre Haute. 
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ELECTRICAL SECURITIES. 


It is with a feeling of general relief that Wall street has settled 
into a sort of satisfied rest. The spasm of activity and violence 
that shook several business houses into ruin has evidently passed, 
and left behind it little of the fear that generally attends a like 
movement. It is assumed that the suspended local firms will soon 
resume business. Following the drop in prices there was con- 
siderable buying both by large interests and by the speculating 
outsiders. The bargain conditions were soon eliminated, however, 
by the quick recovery of prices. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 1. 


New York: Closing. 
Brooklyn Rapid Transit.............ccee 4544 
COMM INMNEE, GOS 66 cicce esisecetacicceceeeee 187 
General Wiectric. «i. c... csccescece ws 162 
Kings County Wicetric. ........:ccccccccecs 155 
Manhattan WWilevated. ... 2.5.66 cce.ccccias 132% 
Metropolitan Street Railway............. 119 
New York & New Jersey Telephone...... 161 
Westinghouse Manufacturing Company.. 170 


The statement of the Brooklyn Rapid Transit Company for the 
nine months ending March 31, 1903, is as follows: Gross earnings, 
$9,905,176; disbursements, $5,870,373, leaving net profits of $4,034,- 
803, an increase of $801,214 over those for the corresponding period 
of the previous year. 

It is stated that Manhattan Elevated earnings are showing an 
increase of $4,000 a day, as compared with last year, and that from 
the present outlook the company will earn 10 per cent for the fiscal 
vear. 

The Consolidated Gas Company has declared the regular quar- 
terly dividend of 2 per cent, payable September 15. Books close 
August 27 and reopen Ceptember 16. 


Boston: Closiny. 
American Telephone and Telegraph...... 181% 
Edison #lectric illuminating............. 225 
Massachusetts Blectric................... 80 
New England Telephone................. 120 


Western Telephone & Telegraph preferred 83 
Although June this year was a poor riding month, Boston Ele 
vated gross earnings amounted to $1,040,000, and during that 
month there was a total of 3,987,000 car-miles run, as compared 
with 3,958,000 miles in June, 1902. For the first three weeks of 
July, the gross earnings were $100,000 in excess of those of last 
year. 


Philadelphia: Closing. 
Electric Company of America........... 8 
Electric Storage Battery common........ 59 
Electric Storage Battery preferred....... 59 
Philadelphia Bilectric. <.c... cick ccwesscn 5% 
PERE. NICRIOUN Soo ooiinrs K6.5'= Heenearaneedacs 44 
United Gas Improvement................ 85 


It is stated officially that the net earnings of the Electric Story- 
age Battery Company for the six months ending June 30 were 
$1,200,000, by far the largest for any similar perioa in the history 
of the company. The net earnings for the entire year of 1902 were 
$1,113,199. Of last year’s total earnings $812,427 were paid out in 
dividends, so that the net for six months ended June 30 last enabled 
the company to pay a full year’s dividend and still possess a sur- 
plus of $387,573. 


Chicago : Closing. 
Creneo TOMMNONG. 5.665 6 cccicewccucces 129 
Chiesso Wdison Bight... .ecscscsensces 148 
Metropolitan Elevated preferred......... 54 
National Carbon common............... 22 
National Carbon preferred............... 90 
Union Traction Common... .......0020se 5 
Union Traction preferred..........ccees 30 


It is reported that the Union Traction statement for the year 

ending June 30 last shows a deficit of $240,000. 
OBITUARY NOTICE. 

MR. CHARLES ANTHONY MORSS died at Boston, July 27, 
of heart disease, aged seventy-one years. Mr. Morss was a pioneer 
in the wire business, and for several years had been at the head 
of the Simplex Electrical Company, which manufactures the Sim- 
plex wire. He was born in Boston in 1822, and his ancestors 
on both sides were among the original Puritan settlers of New- 
buryport. Mr. Morss entered the wire business soon after 
leaving school with a firm which occupied the Cornhill Building, 
which had been for nearly sixty-five years his headquarters. His 
widow and four sons survive him. 
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PERSONAL MENTION. 


MR. H. F. T. ERBEN, of the General Electric Company, 
Schenectady, N. Y., is a son of Admiral Erben, United States Navy, 
and is taking high rank in electrical work. A recent patent issued 
to Mr. Erben for a dynamo coil has been assigned to his company. 


MR. C. E. FARRINGTON, treasurer of the Massachusetts 
Chemical Company, Boston, Mass., sailed for Europe last week. 
Mr. Farrington expects to be away eight or nine weeks, and will 
combine business with a well-earned rest from a very active life 
in the electrical field. 


MR. F. L. DAME, for the past two years general manager of the 
Union Electric Company, Dubuque, Iowa, has accepted the posi- 
tion of engineer of the local companies’ committee of the General 
Electric Company. It is expected that Mr. Dame will assume his 
new duties with headquarters at Schenectady, N. Y., about the 
middle of August. 


MR. H. M. KOCHERSPERGER, New Haven, Ct., controller 
of the New York, New Haven & Hartford Railroad, has been 
elected president of the Stamford Street Railroad Company, suc- 
ceeding Colonel N. F. Heft, resigned. Mr. Kochersperger is one 
of the best known men in his profession in the United States 
and while retaining his important position with the New Haven 
road, will bring to the electric railway energy and executive 
ability of a high order. 


COLONEL N. F. HEFT has resigned from the presidency of 
the Stamford Street Railroad Company, which is owned by the 
New York, New Haven & Hartford Railroad Company, and also 
from the presidency of the Meriden Street Railroad Company, of 
Meriden, Ct. Colonel Heft’s retirement is due to a desire for a 
‘ong vacation in Europe. He will retain his interest in the Stam- 
ford Railroad Company, of which he is a director. It is believed 
that plans are under way to extend the Stamford railroad so that 
through service between that point and New York city can be 
given. 

SIR WILLIAM H. PREECE, consulting engineer to the British 
Post Office, is critically ill with pneumonia. His son, Mr. Llewellyn 
Preece, who arrived at New York on the steamer Lucania last 
Saturday, making the trip with Mr. Franck Z. Maguire of the 
Bridgeport Brass Company, found a cable message awaiting him 
announcing the sudden illness of his father. This was Mr. 
Llewellyn Preece’s first visit to this country, where he intended to 
inspect the electric railways, and to visit the electrical develop- 
ments at Niagara Falls. A second message was received asking 
him to return at once and he left on a returning steamer two 
hours after his arrival. Sir William Preece is consulting engineer 
for the British Post Office. He is associated with his sons and 
Major Philip Cardew as consulting engineers, and has a very large 
practice throughout the United Kingdom and the British colonies. 
He is an accomplished lecturer, a distinguished scientist and in- 
ventor, and is the author of many valuable books and papers. 


TELEPHONE AND TELEGRAPH. 


OWENSBORO, KY.—An automatic telephone exchange is to be 
constructed by the Home Telephone Company. 

COLUMBUS, GA.—The Columbus Automatic Telephone Com- 
pany has been granted a franchise in Phenix City. 

KOKOMO, IND.—The council has granted a forty-year exten- 
sion of franchise to the Citizens’ Telephone Company. 

SPRINGDALE, WASH.—The Springdale & Cedar Caiion Tele- 
phone Company’s line has been sold to O. U. Hawkins, of Spring- 
dale, by E. M. Denny and W. I. Reeves. 

CEDAR RAPIDS, IOWA—A new telephone company has been 
formed by J. P. Shurman, O. A. Ontje and J. Laverka, to estab- 
lish a farmers’ telephone line for this vicinity. 

WORSHAM, VA.—The Southside Telephone Company has been 
incorporated by the following: J. D. Eggleston, Jr., P. Winston, 
K. T. Crawley, E. W. Venable and W. M. Holliday. 

CLEVELAND, OHIO—The Cuyahoga Telephone Company has 
issued a letter to its employés announcing that beginning July 1, 
after paying all expenses, taxes and interest on bonds, it will set 
aside one-fifth of the surplus remaining, and distribute this dur- 
ing January to all in the employ of the company at that time, in 
proportion to the salary of each and the time of his connection 
with the company. 
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THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, will 
send its “Transformer Blue Book” on request. This contains in- 
teresting information of the kind that transformer users should 
have. 

THE OKONITE COMPANY, LIMITED, New York city, reports 
one of the busiest summer seasons in its history. Its extensive 
factories at Passaic, N. J., are very busy, often working overtime 
to fill orders promptly. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., in its recent report, makes a particularly fine showing. 
The profits for the year are announced to be the largest in the 
history of the company. 

THE NERNST LAMP COMPANY, Pittsburg, Pa., through its 
Portsmouth, N. H., agents, Mes:rs. W. T. Trafton & Son, recently 
closed a contract with H. C. Hewitt & Company, of Forcsmouth, 
N. H., for a number of six-glower Nernst lamps. These lamps 
have been installed and, it is stated, are giving entire satisfaction. 


CHARLES E. MILLER, who has a large automobile supply 
house with headquarters at 97-101 Reade street, New York, has 
opened a branch store in “Automobile Row” on West Thirty-eighth 
street, New York city. Mr. Miller keeps a very complete line of 
automobile supplies, and represents the Dayton Electrical Manu- 
facturing Company, of Dayton, Ohio. 

THE WRENN COMBUSTION GOVERNOR COMPANY, 290 
Broadway, New York city, manufacturer of combustion governors, 
steam damper regulators, diaphragms, valves, etc., has issued an 
illustrated catalogue giving a very complete description of tne 
Wrenn combustion governor, as well as additional valuable data 
relative to this subject. Any one interested can obtain the cata- 
logue by a request to the company. 

THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, under the able management of President C. C. 
Warren, has recently been extending its manufacturing facilities 
to meet the requirements of a rapidly expanding business. The 
Warren alternator is widely and favorably known, and the com- 
pany has branch offices in all the leadiny cities. The large ex- 
tension was completed this year, and the company is now able 
to promptly handle all orders for its product. 

THE ELECTRICAL REVIEW has been in receipt recently of a 
number of very attractive catalogues published by the various 
manufacturers in the electrica! and allied fields. All this literature 
is of a high grade and is evidently carefully prepared. The cata- 
logues not only present the excellent qualities of the various prod- 
ucts, but in nearly every instance contain valuable information 
that will interest consumers and the lay public generally. Prob- 
ably no industry was ever so well supplied with such excellent 
literature. 

THE FOUR-TRACK NEWS for August, published by George 
H. Daniels, of New York, is a very comprehensive and beautifully 
illustrated issue. The frontispiece is a particularly, fine half-tone 
reproduction of Sir Thomas Lipton’s challenge yacht, Shamrock 
III. This is one of the best pictures of the yacht thac has yet 
been presented. The number contains some seventy pages of in- 
teresting and well illustrated text, covering a great variety of 
subjects, keeping particularly in view the outing edvantages and 
recreation spots of this country. 

THE LAWRENCE-HALL ELECTRIC COMPANY, Cincinnati, 
Ohio, organized a few months ago with Mr. F. D. Lawrence as 
president and treasurer, and Mr. William Albert Hall as vice- 
president and secretary, is meeting with pronounced success in ex- 
tending its business in a very important and progressive terri- 
tory. ‘this company, in its recent announcements, calls attention 
to the admirable location of Cincinnati for supplying its various 
products economically as regards express and freight rates. The 
company carries large stocks of standard electrical equipments, 
and is agent for all the Okonite products. 

THE HYDRA BATTERY COMPANY, 72 Reade street, New 
York city, announces that the orders for its “Hydra” type and 
“Vesuvius” dry-cell batteries continue to keep it busy to its full 
capacity. The company states that it is experiencing considerable 
success in the sale of its new “Hydra” jump spark plug. This plug 
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is constructed in one solid body, thus avoiding loose joints, and 
is insulated with the best grade of imported mica washers. It is 
furnished with a brass head, thus preventing rust in the cylinder 
head, and has extra heavy platinum points. The company will 
be pleased to furnish full information upon request. 

THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has issued bulletin No. 136, descriptive of 
“§. K. C.” induction motors. This describes the construction oi 
the type of induction motor which has recently been brought out 
by this company to complete its line of alternating-current ap- 
paratus. The motors are built for twenty-five, forty and sixty 
cycles, in sizes up to 200 horse-power. In addition to the con- 
stant-speed motor a type of variable-speed motor has also been 
developed. The motors may be mounted in any pos:tion, either 
on the floor, wall or from the ceiling, and are designed for the 
several standard potentials. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR. 
ING COMPANY, Rochester, N. Y., and Chicago, IIll., in its bulletin 
No. 4 describes its generator-call telephones. The catalogue is 4 
very handsome one, and among the apparatus illustrated is the fo 
lowing: Transmitter arms, lightning arresters, bridging tele 
phones, extension bells, central checking telephones, inductio: 
coils, combination telephones, divided-circuit telephones, dry bat 
tery type telephones, hand generators, generator-call telephone 
parts, hook switches, magnetos, portable combination telephones 
portable desk telephones and test sets. The company will be pleased 
to send this on request, and also announces that it now publishes 
a perpetual price list on the loose-leaf method, covering various 
lines of its product. This can be secured by interested parties. 


MESSRS. KELLER, PIKE & COMPANY, 112 and 114 North 
Twelfth street, Philadelphia, Pa., mechanical and electrical engi- 
neers and contractors, have been awarded the contract for the en- 
tire electrical equipment in the new Pennsylvania State Capitol 
act Harrisburg, Pa. This contract covers six engines, aggregating 
1,200 horse-power; six direct-connected generators, having a ¢ca- 
pacity of 800 kilowatts; a white Italian marble switchboard, con- 
sisting of twelve panels, with Weston instruments and Cutter 
circuit-breakers; electric wiring for motors, aggregating 200 horse- 
power, and over 10,000 incandescent lamps. The contract also 
includes an annunciator system connecting each member of the 
senate and the house with a central station, and another system 
connecting the head of each department with his subordinates, as 
well as a telephone exchange connecting the governor with the 
heads of the twenty departments, the president of the senate with 
twenty committee rooms, and the speaker of the house with forty 
committee rooms. All the rooms in the building are also con- 
nected by a telegraph system with a central office. This contract 
makes a notable addition to the already extensive line of im- 
portant installations by Messrs. Keller, Pike & Company, which 
includes, among others, the National Export Exposition, the United 
States Mint at Philadelphia, and the large department store of 
Gimbel Brothers. 


NEW INCORPORATIONS. 


MAYFIELD, PA.—Independent Electric Light, Heat and Power 
Company. $6,000. 

JERMYN, PA.—Household Electric Light, Heat and Power 
Company. $6,000. 

JACKSON, WIS.—The Jackson Telephone Company. $2,000. 
Incorporators: C. W. Frank, F. P. Leish, George H. Frank and 
M. R. Rutledge. 

JERSEY CITY, N. J.—The Southern Electric Securities Com- 
pany. $1,000,000. Incorporators: Kenneth K. McLaren, Joseph M. 
Mitchell, Louis B. Dailey. 

COLUMBUS, OHIO—The Mount Vernon Telephone Construc- 
tion Company. $5,000. Incorporators: Ek. W. Breece, C. E. Bointer, 
E. O. Arnold, P. S. Keiser and H. C. Devin. 

CANNON FALLS, MINN.—Cannon River Electric Power Com- 
pany. $500,000. Incorporators: Foster B. Seager, Edward J. 
Peters, A. L. Ober and Thomas T. Comstock. 

WASHINGTON, D. C.—The International Motor and Power 
Company. $15,000,000. Incorporators: H. H. Darneille, W. L. 
Walter, B. H. Brockway, E. G. Siggers, C. H. Fred, John M. Car- 
penter, J. S. Zeigler, S. H. Bell and Alexander H. Bell. 








